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4.0 Technology-Based Thermal Discharge Limitations

4.1 Introduction

This section presents the basis for EPA’ s establishment of thermal discharge limitations for BPS
based on the Best Available Technology Economically Achievable (BAT), in accordance with
CWA 88 301(b)(2) and 304(b)(2). These sections of the Act govern the development and
implementation of BAT effluent limits for toxic and non-conventional pollutants.! EPA issued
regulations establishing national effluent limitations on the discharge of heat from point sources
in the steam electric power generating category (such as BPS) in 1974, but those regulations were
set aside by the United States Court of Appeals for the Fourth Circuit in 1976.2 Therefore, EPA
has developed the thermal discharge limitations contained in the new Draft NPDES permit for
BPS based on Best Professional Judgment (BPJ) pursuant to CWA 8§ 402(a)(1), 33 U.S.C.
1342(a)(1), and 40 C.F.R. § 125.3(c)(2).2

L See CWA §8 301(b)(2) and 304(b)(2), 33 U.S.C. 88 1321(b)(2) and 1324(b)(2).

2 See Appalachian Power Co. v. Train, 545 F.2d 1351 (4" Cir. 1976) (EPA required
to give further consideration to regulations concerning thermal backfit requirements representing
degree of effluent reduction attainable by application of BAT, and barring use of new and
existing cooling lakes for closed-cycle cooling).

Heat is defined as a“pollutant” under the CWA in CWA 8§ 502(6), 33 U.S.C. §
1362(6).

8 See In the Matter of Public Service Co. of New Hampshire (Seabrook Station,
Units 1 and 2), NPDES Appea No. 76-7, 1977 WL 22370, *6 (E.P.A.), LE.A.D. 332 (1977) (“The
effect of the remand of the steam electric generating guidelines was ... to require the Agency to
determine what is[BAT] for existing sources on a case-by-case basis under Section 402(a)(1).”);
In Re Central Hudson Gas & Electric Corp., Decision of General Counsel No. 63, EPA (Jul. 29,
1977), at 376 (after remand of effluent limitations and guidelines for steam electric power plants
by Appalachian Power Co., permit issuing authority could use CWA 8 402(a)(1) to impose
effluent limitations in permits for four steam el ectric generating stations discharging into Hudson
River); Status of Initial Decision of Regional Administration Where Appeal is Pending, General
Counsel Opinion, EPA (Jan. 11, 1977), EPA GCO 77-1, a 1 (“[i]n the wake of Appalachian
Power, the Agency has the option of either establishing heat limitations for Seabrook on an ad
hoc basis under Section 402(a)(1) of the [CWA] or repromulgating the steam electric
regulations’).
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CWA 8§ 304(b)(2) and 40 CFR 8§ 125.3(d)(3) require EPA to take the following factors into
account in setting BAT limits: the age of the equipment and facilities involved; the manufacturing
processes used; the engineering aspects of the application of recommended control technologies,
including process changes and in-plant controls, non-water quality environmental impacts,
including energy requirements; cost; and such other factors as EPA deems appropriate.* This
section of this development document addresses these BAT-related factors as well asthe 40
C.F.R. 8 125.3 requirements for devel oping a BPJ based decision. Finally, this section setsforth
the technol ogy-based discharge limits that are mandated by the results of thisBAT
Determination.

4.2 Legal Requirements and Context
4.2.1 Overview

The regulations and case law governing EPA’ s development and implementation of BAT limits
under the CWA should be construed with Congress's overarching statutory purposes in mind.
Asthe United States Supreme Court has explained,

[t]he Federal Water Pollution Control Act, commonly known as the Clean Water
Act, 86 Stat. 816, asamended, 33 U.S.C. § 1251 et seq., is acomprehensive water
quality statute designed to “restore and maintain the chemical, physical, and
biological integrity of the Nation’swaters.” 8§ 1251(a). The Act also seeksto attain
“water quality which provides for the protection and propagation of fish, shellfish,
and wildlife.” § 1251(a)(2).°

To accomplish these purposes, the CWA prohibits the discharge of pollutantsto waters of the
United States without a NPDES permit unless otherwise authorized. The NPDES permit isthe
mechanism used to implement effluent limitations and other requirements such as monitoring
and reporting. When developing effluent limits for aNPDES permit, a permit writer must
consider both limits based on the technology available to treat the pollutants (technology-based
limits), and limits that are protective of the designated uses of the receiving water (water quality-
based limits).

With regard to technol ogy-based limits, the CWA requiresthat all discharges at a minimum meet
effluent limitations based on the technological capability of dischargersto control pollutantsin

4 See CWA § 304(b)(2)(B), 33 U.S.C. § 1314(b)(2)(B); 40 CFR § 125.3(d))(3).

5 PUD No. 1 of Jefferson County v. Washington Department of Ecology, 511 U.S.
700, 704 (1994).

4-2



MA0003654 Determinations Document July 22, 2002

their discharge. The Act directs EPA not merely to promulgate uniform national effluent
limitation guidelines (EL Gs) for categories of point sources discharging pollutants into waters of
the United States, but progressively to institute more stringent effluent limits. For industrial
dischargers, CWA § 301(b)(1)(A) required the application of Best Practicable Control
Technology Currently Available (BPT) by July 1, 1977. Section 301(b)(2) requiresindustrial
dischargers now to meet more stringent limits based on Best Conventional Pollutant Control
Technology (BCT) for conventional pollutants and BAT for toxic and non-conventional
pollutants® Particularly, industrial dischargers were required to meet aMarch 31, 1989 deadline
for complying with BAT limits “which will result in reasonable further progress toward the
national goal of eliminating the discharge of all pollutants.””

The purpose of setting technology-based effluent limits for industrial dischargersisto establish a
minimum level of treatment based on currently available technologies while allowing the use of
any available control technique to meet the limits, and thereby fostering the required “ reasonable
further progress toward the national goal of eliminating the discharge of all pollutants.”® There
are two approaches to devel oping technology-based limits for industrial dischargers: (1) using
EPA-promulgated ELGs, and (2) in the absence of EL Gs, applying the permit writer’sBPJon a
case-by-case basis. EPA develops EL Gs based on the effluent reduction capabilities of identified
treatment methods that meet the particular technology standard being applied (i.e., BPT, BCT,
BAT or BDT) for specific categories of industrial facilities on anationwide basis. Under CWA §
402(a)(1), permit writers using BPJ apply the same performance-based approach to specific
industrial facilities.®

For the BPS NPDES permit, EPA has devel oped atechnology-based limit for thermal discharges
using BPJ because there are no ELG’ s for thermal discharges from facilitiesin the steam electric
power generating point source category.® Therefore, the discussion below focuses on setting

6 See CWA §301(b), 33 U.S.C. 81311(b); 40 C.F.R. 125.3(a). In addition, CWA §
306, 33 U.S.C. § 1316 requires new sources to meet performance standards based on Best
Available Demonstrated Control Technology (BDT).

7 See CWA § 301(b)(2), 33 U.S.C. §1311(b)(2).

8 Permit limits are to be based on water quality standards or other requirements of
state law if such limits would be more stringent. See CWA 8§ 301(b)(1)(C), 33U.S.C. §
1311(b)(1)(C).

° See U.S. EPA Permit Writers' Manual (EPA-833-B-96-003) (Manual) at p. 70

(1996).

10 See 40 CFR Part 423.
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technology standards using BPJ.

4.2.2 Best Professional Judgment-Based Effluent Limits
The courts have repeatedly affirmed EPA’ s authority to set BAT limits on a case-by-case basis

using BPJ! According to one court, such “BPJ limits constitute case-specific determinations of
the appropriate technol ogy-based limitations for a particular point source.”?

n See40C.F.R. §125.3. Seeaso NRDC V. EPA, 863 F.2d 1420, 1424-25 (9" Cir.
1988) (environmental group challenge to genera permit containing BPJ-based BAT limitsfor
offshore oil and gas drilling industry point sourcesin Gulf of Mexico); American Petroleum Inst.
v. EPA, 787 F.2d 965, 971-72 (5" Cir. 1986) (industry challenge to two general permits containing
BPJ-based BAT limitsfor offshore oil and gas drilling industry point sources discharging to
Alaskan Outer Continental Shelf). Seealso Inre: City of Port St. Joe and Florida Coast Paper
Co., NPDES Appea Nos. 94-8 and 94-9, 1997 EPA App. LEXIS 12 (1997) (city and discharger
petition for review of NPDES permit for city publicly owned treatment works); In the Matter of:
Rubicon Inc., NPDES Appea No. 85-10, 1988 EPA App. LEX1S 30, 2 E.A.D. 551 (1988)
(discharger petition for review regarding denial of request for evidentiary hearing on NPDES
permit); In the Matter of AT& T Teletype Corp., NPDES Appeal No. 85-18, 1986 EPA App.
LEXIS 20, 2. E.A.D. 167 (1986) (discharger petition for review regarding denia of request for
evidentiary hearing on NPDES permit).

L NRDC v. EPA, 859 F.2d 156, 199 (D.C. Cir. 1988) (industry and environmental
group challenge to 1979 revisions to NPDES regulations, including ban on backdiding from BPJ
limits). Thiscourt explained,

[i]n what EPA characterizes asa‘mini-guideline’ process, the permit writer, after
full consideration of the factors set forth in section 304(b), 33 U.S.C. § 1314(b),
(which are the same factors used in establishing effluent guidelines), establishes
the permit conditions ‘ necessary to carry out the provisions of [the CWA].” §
1342(a)(1). These conditionsinclude the appropriate ... BAT effluent limitations
for the particular point source. ... [T]he resultant BPJ limitations are as correct and
as statutorily supported as permit limits based upon an effluent limitations
guideline.

Id. Seealso Texas Qil & GasAss'nv. EPA, 161 F.3d 923, 929 (5" Cir. 1998) (industry challenge
to EPA regulations implementing BPJ-based BAT limitsfor coastal oil and gas extraction point
sources) (“Individual judgments thus take the place of uniform national guidelines, but the
technol ogy-based standard remains the same.”).
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EPA’s ability to set permit limits on a case-by-case basis using BPJ is provided by CWA §
402(a)(1), which authorizes the Agency to

issue a permit for the discharge of any pollutant, or combination of pollutants...
upon condition that such discharge will meet either (A) al applicable requirements
under sections 1311, 1312, 1316, 1317, 1318, and 1343 of thistitle, or (B) prior to
the taking of necessary implementing actions relating to all such requirements,
such conditions as the Administrator determines are necessary to carry out the
provisions of this chapter.®

EPA and the courts have interpreted § 402(a)(1) as allowing the imposition of effluent limitson a
case-by-case basis using BPJwhere EPA has not yet promulgated EL Gs for a particular category
of point sources.** BPJlimits are also appropriate where EL Gs are available for a point source
category but do not regulate a particular pollutant of concern discharged by an individual point
source in that category.”® Here, 40 C.F.R. Part 423 provides effluent limitations for certain
pollutants discharged by the steam electric power generating point source category, but not for
heat.® Therefore, EPA may use BPJto set BAT limits for thermal discharges from individual

B CWA §402(a)(1), 33 U.S.C. 1342(a)(1).

14 See, e.9., American Mining Congressv. EPA, 965 F.2d 759, 762 n.3 (9" Cir. 1992)
(*When EPA has not yet issued national effluent guidelines for a category of point sources, the
Agency is authorized under CWA 8 402(a)(1), 33 U.S.C. § 1342(a)(1), to develop such limitations
in an NPDES permit on a case-by-case basis.”) (challenge to stormwater discharge rule), citing
NRDC v. Costle, 568 F.2d 1369, 1378-79 (D.C. Cir. 1977); NRDC v. EPA, 859 F.2d at 195 (BPJ
limits are “technology-based limitations set, in the absence of a national guideline, according to a
permit writer’ s best professional judgment, pursuant to § 402(a)(2) of the CWA”); NRDC v.
EPA, 822 F.2d 104, 111 (D.C. Cir. 1987) (“If no national standards have been promulgated for a
particular category of point sources, the permit writer is authorized to use, on a case-by-case
basis, ‘best professional judgment’ to impose ‘ such conditions as the permit writer determines
are necessary to carry out the provisions of [the Clean Water Act.]”) (citations omitted) (related
case regarding industry and environmental group challengeto 1979 revisionsto NPDES
regulations); American Petroleum Inst., 787 F.2d at 969 (“Where EPA has not promulgated
applicable technol ogy-based effluent limitations guidelines, the permits must incorporate, on a
case-by-case method, ‘ such conditions as the Administrator determines are necessary to carry
out the provisions of the Act.””) (citations omitted).

5 40 C.F.R. 8 125.3(c)(3); Manual at p. 69.
10 See Note 1 and accompanying text.
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facilities in the steam electric power generating category, which includes BPS.Y’
4.2.3 Best Available Technology Economically Achievable-Based Limits

For toxic pollutants and for non-conventional pollutants such as heat, the CWA requires the
achievement of

effluent limitations for categories and classes of point sources, other than publicly
owned treatment works, which ... shall require application of the best available
technology economically achievable for such category or class, which will result in
reasonabl e further progress toward the national goal of eliminating the discharge
of al pollutants, as determined in accordance with regulationsissued by the [EPA]
Administrator pursuant to [CWA 8 304(b)(2),] section 1314(b)(2) of thistitle,
which such effluent limitations shall require the elimination of discharges of all
pollutants if the Administrator finds, on the basis of information available to him
... that such elimination istechnologically and economically achievable for a
category or class of point sources as determined in accordance with regulations
issued by the [EPA] Administrator pursuant to [CWA § 304(b)(2),] section
1314(b)(2) of thistitle....

That is, EPA must set limits that represent aminimum level of treatment based on technologies
that are technologically available and economically achievable, and that will result in reasonable
progress toward the elimination of the discharge of such pollutants.®

1 See In the Matter of Public Service Co. of New Hampshire (Seabrook Station,
Units 1 and 2), NPDES Apped No. 76-7, 1977 WL 22370, *6 (E.P.A.), 1 E.A.D. 332 (1977); In
Re Central Hudson Gas & Electric Corp., Decision of General Counsel No. 63, EPA (Jul. 29,
1977), at 376; Status of Initial Decision of Regional Administration Where Appeal is Pending,
General Counsel Opinion, EPA (Jan. 11, 1977), EPA GCO 77-1, at 1.

18 CWA §301(b)(2), 33 U.S.C. § 1311(b)(2) (emphasis added).

9 See CWA 88 301(b)(2)(A), 304(b)(2)(B), 33 U.S.C. 88 1311(b)(2)(A),
1314(b)(2)(B). See also BP Exploration & Oil, Inc. v. EPA, 66 F.3d 784, 790 (6" Cir. 1995)
(“Compared to BPT, BAT callsfor more stringent control technology that is both technologically
available and economically achievable.”); Rybachek v. EPA, 904 F.2d 1276, 1290 (9" Cir. 1990)
(“By definition, BAT limitations must be both technologically available and economically
achievable.”) (industry challenge to EPA regulations implementing BAT limits for placer mining
point sources); NRDC v. EPA, 863 F.2d at 1426 (“Technology-based limitations under BAT must
be both technologically available and economically achievable.”).
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The CWA requires EPA to “take into account” the following factors when setting BAT limits for
aparticular point source category or individual discharger:

the age of the equipment and facilities involved, the process employed, the
engineering aspects of the application of various types of control techniques,
process changes, the cost of achieving such effluent reduction, non-water quality
environmental impact (including energy requirements), and such other factors as
the Administrator deems appropriate.

The statute sets up aloose framework for assessing these factorsin setting BAT limits? It does
not require their comparison, merely their consideration.? Moreover, “[i]n enacting the CWA,
‘Congress did not mandate any particular structure or weight for the many consideration factors.
Rather, it left EPA with discretion to decide how to account for the consideration factors, and
how much weight to give each factor.””? In sum, when EPA considers the BAT factorsin setting
BAT limits, it is governed by a standard of reasonableness.®* It must consider each factor, but it
has “ considerabl e discretion in evaluating the relevant factors and determining the weight to be

2 CWA §304(b)(2)(B), 33 U.S.C. § 1314(b)(2)(B). Seeaso 40 C.F.R. § 125.3(d)(3).

2 BP Exploration & Qil, Inc., 66 F.3d at 796, citing Weyerhauser v. Costle, 590 F.2d
1011, 1045 (D.C. Cir. 1978) (citing Senator Muskie' s remarks on CWA § 304(b)(1) factors during
debate on CWA). Seeaso EPA v. Nat’'l Crushed Stone Ass'n, 449 U.S. 64, 74, 101 S.Ct. 295,
300, 66 L.Ed.2d 268 (1980) (noting with regard to BPT that “[s]imilar directions are given the
Administrator for determining effluent reductions attainable from the BAT except that in
assessing BAT total cost is no longer to be considered in comparison to effluent reduction
benefits’) (industry challenge to EPA regulationsimplementing BAT limits for point sourcesin
coa mining industry and certain portions of mineral mining and processing industry).

2 Weyerhauser v. Costle, 590 F.2d at 1045 (explaining that CWA 8§ 304(b)(2) lists
factorsfor EPA “consideration” in setting BAT limits, while CWA 8 304(b)(1) lists both factors
for EPA consideration and factors for EPA *comparison” -- “total cost versus effluent reduction
benefits’ -- in setting BPT limits).

= BP Exploration & Qil, Inc., 66 F.3d at 796, citing Weyerhauser v. Costle, 590 F.2d
at 1045.

B Id., 66 F.3d at 796, citing American Iron & Steel Inst. v. EPA, 526 F.2d 1027, 1051
(1975), modified in other part, 560 F.2d 589 (3d Cir. 1977), cert. denied, 435 U.S. 914, 98 S.Ct.
1467, 55 L.Ed.2d 505 (1978) (industry challenge to EPA regulations implementing BAT limitsfor
iron and steel industry point sources).
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accorded to each in reaching its ultimate BAT determination.”® One court has succinctly
summarized the standard for measuring EPA’s consideration of the BAT factorsin setting BAT
limits: “[s]o long as the required technology reduces the discharge of pollutants, our inquiry will
be limited to whether the Agency considered the cost of technology, along with other statutory
factors, and whether its conclusion is reasonable.”*

When imposing BAT limits using BPJ under § 402(a)(1), a permit writer is required to apply both
the statutory BAT factors and the factors specified in 40 C.F.R. § 125.3(d)(3), and to consider
both the “appropriate technology for the category of point sources of which the applicant isa
member, based on all available information,” and “any unique factors relating to the applicant.”?’
The 40 C.F.R. § 125.3(d)(3) factors are the age of the equipment and facilities involved, the
process employed, the engineering aspects of the application of various types of control
techniques, process change, the cost of achieving such effluent reduction, and non-water quality

® Texas Oil & GasAss'n, 161 F.3d at 928, citing NRDC v. EPA, 863 F.2d at 1426.
See also Weyerhauser, 590 F.2d at 1045 (discussing EPA’ s discretion in assessing BAT factors,
court noted that “[s]o long as EPA pays some attention to the congressionally specified factors,
the section [304(b)(2)] on itsface lets EPA relate the various factors as it deems necessary”).

Historically, certain factors, such as age, process employed and non-water quality
impacts, have assumed lesser importance than the technical and economic feasibility evaluations.
Manual at 71.

% Ass'n of Pacific Fisheriesv. EPA, 615 F.2d 794, 818 (9" Cir. 1980) (industry
challenge to EPA regulations implementing BAT limits for seafood processing industry point
sources). See also Chemical Manufacturers Ass'n (CMA) v. EPA, 870 F.2d 177, 250 n.320 (5"
Cir. 1989), citing Congressional Research Service, A Legidative History of the Water Pollution
Control Act Amendments of 1972 at 170 (1973) (hereinafter “ 1972 L egidative History”) (in
determining BAT, “*[t]he Administrator will be bound by atest of reasonableness.’”) (industry
challenge to EPA regulationsimplementing BAT limits for organic chemicals, plastics and
synthetic fibers industry point sources); NRDC v. EPA, 863 F.2d at 1426 (same); American lron
& Steel Ingt., 526 F.2d at 1051 (same).

o 40 C.F.R. 8§125.3(c)(2). Seealso NRDC V. EPA, 863 F.2d at 1425 (“inissuing
permits on a case-by-case basis using its ‘ Best Professional Judgment,” EPA does not have
unlimited discretion in establishing permit limitations. EPA’s own regulations implementing
[CWA §402(a)(1)] enumerate the statutory factors that must be considered in writing permits.”).

The Manual states that BPJ “ means the highest quality technical opinion that the
permit writer can develop after considering all reasonably available and pertinent data or
information forming the basis for the terms and conditions of a NPDES permit.” Manual at p. 68.
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environmental impact (including energy requirements).® These are the same exact factors used
to establish nationwide BAT limits (i.e.,, BAT ELGs) under CWA 88 301(b)(2) and 304(b)(2).
Moreover, as noted above, the permit writer using BPJto develop BAT limits applies the same
performance-based approach to each individual point source that EPA applies to categories and
classes of point sources when it develops EL Gs®

4.2.3a Technological Availability

According to the CWA'slegidative history, “best available” technology refersto the “ single best
performing plant in anindustrial field.”* Thus, EPA may set BAT limitsthat are not

2 40C.FR. §125.3.(d)(3). Compare CWA § 304(b), 33 U.S.C. 81314(b).

2 E.q., Texas Oil & GasAss'n, 161 F.3d at 929 (under 40 C.F.R. § 125.3, “EPA
must determine on a case-by-case basis what effluent limitations represent the BAT level, using
its ‘best professional judgment.” Individual judgments thus take the place of uniform national
guidelines, but the technol ogy-based standard remains the same.”) (citation omitted); NRDC v.
EPA, 859 F.2d at 201(‘in establishing BPJ limits, EPA considers the same statutory factors used
to establish national effluent guidelines. BPJlimits thus represent the level of technology control
mandated by the CWA for the particular point source.”); Trusteesfor Alaskav. EPA, 749 F.2d
549, 553 (9" Cir. 1984) (EPA must consider statutorily enumerated factorsin its BPJ
determination of effluent limits); Manual at p. 70. Seeadso NRDCv. EPA, 863 F.2d at 1425
(“ courts reviewing permits issued on a BPJ basis hold EPA to the same factors that must be
considered in establishing the national effluent limitations”) (citations omitted).

% CMA v. EPA, 870 F.2d at 239, citing 1972 L egidative History at 170. Seeaso
Texas Oil & GasAss n, 161 F.3d at 928, quoting CMA v. EPA, 870 F.2d at 226; Kennecott v.
EPA, 780 F.2d 445, 448 (4™ Cir. 1985) (industry challenge to EPA regulations implementing BAT
limits for nonferrous metals manufacturing industry point sources) (“In setting BAT, EPA uses
not the average plant, but the optimally operating plant, the pilot plant which acts as a beacon to
show what is possible.”); American Meat Inst. v. EPA, 526 F.2d 442, 463 (7"" Cir. 1975)(industry
challenge to EPA regulationsimplementing BAT limits for meat products industry point sources)
(BAT “should, at aminimum, be established with reference to the best performer in any
industrial category”). According to one court,

[t]he legidative history of the 1983 regulations indicates that regulations
establishing BEA [i.e., best available technology economically achievable, or
BAT] can be based on statistics from asingle plant. The House Report states:

It will be sufficient for the purposes of setting the level of control
under available technology, that there be one operating facility
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technologically achievable by al of the dischargersin aparticular point source category, aslong
as one discharger in the category demonstrates that the limits are achievable.® This comports
with Congress' sintention that EPA “use the latest scientific research and technology in setting
effluent limits, pushing industries toward the goal of zero discharge as quickly as possible.”

EPA has determined that “available’ technologiesinclude any viable “transfer technologies’ (that
is, technology from another industry that could be transferred to the industry in question), as well
as technol ogies that have been shown to be viable in research even if not yet implemented at a
full-scale facility.*® When EPA bases BAT limits on such “model” technologies, it is not required
to “consider the temporal availability of the model technology to individual plants,” because the
BAT factors do not include consideration of anindividual plant’slead time for obtaining and

which demonstrates that the level can be achieved or that thereis
sufficient information and data from arelevant pilot plant or semi-
works plant to provide the needed economic and technical
justification for such new source.

Ass'n of Pacific Fisheries, 615 F.2d at 816-17, quoting 1972 L egidative History at 170.

3 CMA v. EPA, 870 F.2d at 239, 240.

® Kennecott, 780 F.2d at 448, citing 1972 L egidative History at 798. See aso
NRDCv. EPA, 863 F.2d at 1431 (“The BAT standard must establish effluent limitations that
utilize the latest technology”).

3 These determinations, arising out of the CWA'’s legidative history, have been
upheld by the courts. E.g., American Petroleum Inst. v. EPA, 858 F.2d 261, 264-65 (5" Cir. 1988)
(challenge to two general permits containing BPJ-based BAT and BAT-level limitsfor offshore
oil and gas drilling industry point sources discharging to Alaskan Outer Continental Shelf); Ass'n
of Pacific Fisheries, 615 F.2d at 816-17; BASF Wyandotte Corp. v. Costle, 614 F.2d 21, 22 (1¢
Cir. 1980) (industry challenge to EPA regulationsimplementing BAT limits for organic pesticide
industry point sources); American Iron and Stedl Inst., 526 F.2d at 1061; American Meat Inst.,
526 F.2d at 462.

See also Kennecott v. EPA, 780 F.2d at 453, citing Reynolds Metalsv. EPA, 760
F.2d 549, 562 (4" Cir. 1985) (“ Congress contemplated that EPA might use technology from other
industries to establish the Best Available Technology.”). The Kennecott court provides the test
for determining whether atechnology from one industry may be applied to another industry. See
780 F.2d at 453, citing Tanners Council of America, Inc. v. Train, 540 F.2d 1188, 1192 (4" Cir.
1976).
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installing the technology .

EPA must articulate the reasons for its determination that the technology it hasidentified asBAT
istechnologically achievable. Courts have construed the CWA as not requiring EPA to identify
the specific technology or technologies a plant must install to meet BAT limits* The Agency
must nonethel ess demonstrate that the technology used to estimate BAT limit costsisa
“reasonabl e approximation of the type and cost of technology that must be used to meet the
limitations.”* It may do this by several methods, including relying on a study that demonstrates
the effectiveness of the required technology.

Age of Equipment and Facilities Involved. Among the BAT factors that EPA must consider in
developing BAT limits are the age of the equipment and facility or facilitiesinvolved. Age by
itself is not relevant to the type of treatment technology to be installed to achieve BAT limits.
Thetype of treatment technology to be applied is primarily afunction of the pollutants present in
afacility’ s effluent and thusis afunction of the type of operation conducted, not the facility’s
age. However, age does have a bearing on the cost and feasibility of retrofitting existing plants to
meet BAT limits® Asone court explained,

[w]hile all the plantsin acertain older subcategory ... may require the same
technological processes to reduce effluent discharges, the fact that all the plants
within that subcategory were built long before plantsin another subcategory may
present specia problemsin installing anti-pollution devices. Similarly, ina

4 See CMA v. EPA, 870 F.2d at 243; American Meat Inst., 526 F.2d at 451.

® See CMA v. EPA, 870 F.2d at 241.
% CMA v. EPA, 870 F.2d at 241.

87 BP Exploration & Qil, Inc., 66 F.3d at 794 (where petitioners challenged
technological achievability of BAT limitsfor produced water discharged by offshore oil and gas
extraction facilities on grounds that technology that EPA identified asBAT, improved gas
flotation, removes only dispersed oil from produced water, court upheld BAT limits because EPA
relied on “empirical data’ presented in studies demonstrating that improved gas flotation is
effective technique for removing dissolved as well as dispersed oil from produced water).
Compare Ass n of Pacific Fisheries, 615 F.2d at 819 (in challenge to EPA regulations
implementing BAT limits for seafood processing industry point sources, regulations remanded
because EPA based BAT limit on study that failed to demonstrate effectiveness of technology
identified as BAT).

® See American Iron & Stedl Inst., 526 F.2d at 1048.
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subcategory where there is considerable variation in age, the fact that processes
are similar may mean that the same type of control technology can beinstalled,
but it does not necessarily mean that the ease with which that technology can be
installed, or the ability to comply with effluent limitations once it has been
installed, is not affected by age.®

In that case, the court remanded EPA regulationsimplementing BAT limitsfor iron and steel
point sources on the grounds that the Agency had failed to consider the BAT factor of age as it
affected the cost and feasibility of retrofitting certain older steel millsto meet the BAT limits.®

When considering the age factor under CWA 88 301(b)(2) and 304(b)(2) and 40 C.F.R. §
125.3(d)(3), EPA may proceed on the basis of “‘imperfect’ information ... unless ‘thereis simply
no rational relationship’ between the means used to account for any imperfections and the
situation to which those means are applied.”* For example, the Agency properly designated
reinjection as BAT for produced water generated by coastal oil and gas drilling facilities even
though it had excluded pre-1980 oil and gas wells from its CWA 8§ 308 survey of known coastal
operators, on which it relied heavily in its economic impact analysis, because its extrapolation of
data from the survey to estimate the economic impacts on pre-1980 facilities was reasonabl e.
More particularly, to support this extrapolation of data, EPA determined that the only relevant
distinction between pre-1980 and post-1980 wells was that pre-1980 wells were primarily
“marginal producers’ (i.e., they produced ten barrels aday or less), pre-1980 marginal producers
did not differ significantly from post-1980 marginal producers, and post-1980 marginal producers
were well-represented in the survey.*

In sum, to set a BPJ-based BAT limit for thermal discharges from BPS in accordance with CWA
88 301(b)(2) and 304(b)(2) and 40 C.F.R. § 125.3(d)(3), EPA considered the age of the electric
power generation units comprising the facility and their cooling system components asit had a
bearing on both the costs of retrofitting one or more those units with the avail able treatment
technologies that the Agency was evaluating as BAT, and the feasibility of such retrofitting.

Process Employed/Engineering Aspects of the Application of Various Types of Control
Techniques/Process Changes. The factorsthat EPA must consider in developing BAT limits

*
© d.

4 Texas Oil & GasAssn, 161 F.3d at 935. Thisholdstruefor al of the BAT
factors. 1d.

22 1d.
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also include the process or processes employed by the point source category or subcategory or
theindividual discharger for which the BAT limits are being devel oped; engineering aspects of
the treatment technologies that are being evaluated as BAT; and the changes to the point source
process or processes that will result from application of the treatment technology in question.

As noted above, EPA has“ considerable discretion in evaluating the relevant factors and
determining the weight to be accorded to each in reaching its ultimate BAT determination.”* For
example, the Agency can determine that the use of a particular technology is feasible and will
achieve alevel of effluent reduction, but that the technology cannot be designated as BAT in part
because its use will result in a significant lossin production.*

In setting the BPJ-based BAT limit for thermal discharges from BPS, EPA considered the steam
electric power generation processes currently employed by BPS; engineering concerns relating to
the application of the treatment technologies evaluated as BAT to these processes; and the types
of process changes that would result. These factors are related to the age factor discussed above
insofar asthey relate to the feasibility of retrofitting the existing facility to achieve BAT.

4.2.3b Economic Achievability

CWA 88 301(b)(2) and 304(b)(2) require “EPA to set discharge limits that reflect the amount of
pollutant that would be discharged by a point source employing the best available technology
that the EPA determinesto be economically feasible ....”* The United States Supreme Court has
read these sections to mean that BAT should “represent *a commitment of the maximum

a3 Id. at 928, citing NRDC v. EPA, 863 F.2d at 1426. See also Kennecott v. EPA,
780 F.2d at 448, citing CWA § 304(b)(2), 33.U.S.C. § 1314(b)(2).

4 BP Exploration & Qil, Inc. v. EPA, 66 F.3d at 796 (in establishing BAT limitsfor
produced waters discharged by offshore oil and gas extraction facilities, EPA did not improperly
weigh BAT factors in determining that while reinjection may be technologically feasible, “loss of
production resulting from reinjection,” in combination with high cost and adverse environmental
impacts, was valid basis for rejecting reinjection as BAT).

® TexasOil & GasAss'n, 161 F.3d at 928. See also CWA 8§ 301(b)(2),33U.S.C. §
1311(b)(2) (BAT limits“shall require the elimination of discharges of al pollutantsif the
Administrator finds, on the basis of information available to him ... that such eliminationiis....
economically achievable’); CWA 8 304(b)(2), 33 U.S.C. § 1314(b)(2) (when assessing BAT for
particular point source category or individual discharger, EPA must take “cost of achieving such
effluent reduction” into account); 40 C.F.R. § 125.3(d)(3) (same).
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resources economically possible to the ultimate goa of eiminating all polluting discharges.”“

The Act gives EPA “considerable discretion” in determining what is economically achievable.” It
does not require a precise calculation of the costs of complying with BAT limits® Rather, EPA
“need make only areasonable cost estimate in setting BAT,” meaning that it must “develop no
more than arough idea of the costs the industry would incur.”* Moreover, CWA § 301(b)(2)
does not specify any special method of evaluating the costs of compliance with BAT limits or
state how those costs should be considered in relation to the other BAT factors. It only directs
EPA to consider whether the costs associated with pollutant reduction are “economically

a6 Nat’'| Crushed Stone Ass'n, 449 U.S. 64, 74, 101 S.Ct. at 302, 66 L.Ed.2d 268. See
also BP Exploration & Qil, Inc., 66 F.3d at 790 (“BAT represents, at a minimum, the best
economically achievable performance in the industrial category or subcategory.”), citing NRDC,
863 F.2d at 1426 (citing Nat'| Crushed Stone Ass'n).

4 NRDC v. EPA, 863 F.2d at 1426, citing American lron & Stedl Inst., 526 F.2d at

1052.

8 BP Exploration & Qil, Inc., 66 F.3d at 803. This court stated that

[a]ccording to EPA, the CWA not only gives the agency broad discretion in
determining BAT, the Act merely requires the agency to consider whether the cost
of the technology isreasonable. EPA is correct that the CWA does not require a
precise calculation of BAT costs.

Id., citing NRDC v. EPA, 863 F.2d at 1426.

©  NRDCv.EPA, 863 F.2d at 1426. See also Rybachek, 904 F.2d at 1290-91 (citing
NRDC v. EPA); CMA v. EPA, 870 F.2d at 237-38 (same).

Among the costs EPA may consider are the costs of BAT compliance and their
economic impact. This may include estimating plant production and capacity and computing
probable revenues, and then comparing compliance costs to revenues; or calculating changesin
cost of production, increase in price and changesin return on investment, and then comparing
compliance investment costs to average capital expenditures. E.g., Kennecott, 780 F.2d at 456-
57. It also may include estimating the costs of construction, labor, power, chemicals and fuel
needed to build and operate a new treatment system. E.g., Ass n of Pacific Fisheries, 615 F.2d at
818. Where appropriate, EPA may analyze the cost of acquiring and clearing land required to
build treatment systems, but it is not required to do so when developing EL Gs, in part because
these costs can be considered site-specific. E.g., CMA v. EPA, 870 F.2d at 241-242; Ass n of
Pacific Fisheries, 615 F.2d at 818, 819-20; American Iron & Steel Inst., 526 F.2d at 1053.
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achievable.”® Similarly, CWA § 304(b)(2)(B) only requires EPA to “take into account” the costs
of BAT along with the other BAT factors.>

Courts including the United States Supreme Court have consistently read the statute and its
legislative history asindicating Congress' s intention that while EPA should consider costsin
setting BAT limits, it is not required to perform a cost-benefit analysis or any other type of
balancing test.®> More than one court has pointed to the 1972 House-Senate conference report
for the Act, which states that

[w]hile cost should be afactor in the Administrator’ s judgment, no balancing test

% CMA v.EPA, 870 F.2d a 250, citing CWA § 301(b)(2)(A), 33U.S.C. §
1311(b)(2)(A).

o See CWA 8§ 304(b)(2)(B), 33 U.S.C. § 1314(b)(2)(B). Seealso Reynolds Metals
Co., 760 F.2d at 565 (in setting BAT limits, “no balancing isrequired -- only that costs be
considered along with the other factors discussed previously”), citing Nat'l Ass'n Metal
Finishersv. EPA, 719 F.2d 624, 662-63 (3 Cir. 1983); Ass n of Pacific Fisheries, 615 F.2d at 818
(in setting BAT limits, “the EPA must ‘take into account ... the cost of achieving such effluent
reduction,” along with various other factors. Section 304(b)(2)(B).”).

Stated differently, rather than invalidate effluent limitations on the basis of cost
alone, courts should look to determine whether EPA has properly weighed all of the BAT factors
in setting BAT limits for a particular point source category or point source. See CMA v. EPA,
870 F.2d at 252 (“In light of Congress’ judgment that society must bear such costs as the price of
achieving the long-term benefits of eliminating pollutants from our nation’ s waters, courts have
been exceedingly reluctant to invalidate environmental regulations on grounds of cost ...."). See
also BP Exploration & Qil, Inc., 66 F.3d at 796 (in establishing BAT limits for produced waters
discharged by offshore oil and gas extraction facilities, EPA did not improperly weigh BAT
factorsin determining that reinjection may be technologically feasible, but “extraordinary cost”
of implementation, in combination with resulting loss of production and adverse environmental
impacts, was valid basis for rejecting reinjection as BAT).

52 E.g., Nat'l Crushed Stone Ass'n, 449 U.S. 64, 101 S.Ct. at 300, 66 L.Ed.2d 268
(“Similar directions [to those for assessing BPT under CWA 8§ 304(b)(1)(B)] are given the
Administrator for determining effluent reductions attainable from the BAT except that in
assessing BAT total cost isno longer to be considered in comparison to effluent reduction
benefits.”) (footnote omitted); Texas Oil & Gas Assn, 161 F.3d at 936 n.9 (petitioners asked
court “to reverse years of precedent and to hold that the clear language of the CWA (specifically,
33 U.S.C. §1314(b)(2)(B)) requires the EPA to perform a cost-benefit analysisin determining
BAT. Wefind nothing in the language or history of the CWA that compels such aresult”).
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will berequired. The Administrator will be bound by atest of reasonableness. In
this case, the reasonableness of what is ‘economically achievable’ should reflect
an evaluation of what needs to be done to move toward the elimination of the
discharge of pollutants and what is achievable through the application of available
technology — without regard to cost.*

One federal appeals court has nonetheless held that in setting BAT limits, EPA must compare the
cost of aparticular technology to the non-monetary environmental benefits of using that
technology to determine whether the technology’ s cost is “reasonable.” In remanding the EL Gs
that EPA had promulgated for the steam electric power generating point source category in 1974,
the Fourth Circuit in Appalachian Power Co. rejected the petitioners' contention that under
CWA 88 301(b)(2) or 304(b)(2), “benefits derived from a particular level of effluent reduction
must be quantified in monetary terms.” It found, however, that

[n]evertheless, EPA is under a statutory duty to determine whether, in fact, its
regulations for 1983 will ‘result in reasonable further progress toward the national
goal of eliminating the discharge of al pollutants....” 33 U.S.C. s1311(b)(2)(A).
Accordingly, the agency must consider the benefits derived from the application
of its effluent reduction requirementsin relation to the associated costsin order to
determine whether, in fact, the resulting progressis ‘economically achievable,’
and whether the progressiis ‘ reasonable.” >

Subsequently, two other federal appeals courts — the Fifth and the Ninth Circuits — have referred
to Appalachian Power Co. for support in dicta questioning the reach of the “reasonableness’ test

5 E.q., Ass'n of Pacific Fisheries, 615 F.2d at 817, quoting 1972 Leg. Higt. at 170;
CMA v. EPA, 870 F.2d at 250 n.320 (same); NRDC v. EPA, 863 F.2d at 1426 (same); American
Iron & Stedl Inst., 526 F.2d at 1051-52 (same).

In addition, more than one court has compared EPA’ s assessment of cost in
setting BAT limits with its assessment of cost in setting BPT limits, and concluded that while
setting BPT limitsinvolves alimited comparison of technology costs and effluent reduction
benefits, setting BAT limitsinvolves even less. E.g., American Iron & Steel Institute, 526 F.2d at
1051. Asthe American Iron & Steel Institute court explained, “for ‘BATEA’ [i.e., BAT]
standards, cost was to be less important than for the ‘BPCTCA’ [i.e., BPT] standards, and that
for even the ‘BPCTCA’ standards, cost was not to be given primary importance.” 526 F.2d at
1052 n.51.

% Appalachian Power Co., 545 F.2d at 1361, citing CWA § 301(b)(2)(A), 33 U.S.C.
§ 1311(b)(2)(A).

4-16



MA0003654 Determinations Document July 22, 2002

that guides EPA’ s consideration of cost in setting BAT limits.® However, these courts affirmed
EPA’suse of the test, explicitly holding that the Agency is not required to undertake any cost-
benefit analysis or otherwise balance atechnology’ s environmental benefits against its associated
costs when setting BAT limits.*®

Overall, the vast magjority of courts have held that the CWA bars a direct comparison of the costs
and benefits of pollutant reduction in the BAT limit-setting process.> As one court concisely

% Ass n of Pacific Fisheries, 615 F.2d at 818 (“at some point extremely costly more
refined treatment will have a de minimis effect on the receiving waters’); American Petroleum
Inst., 787 F.2d at 972 (“Indeed, EPA would disserve its mandate were it to tilt at windmills by
imposing BAT limitations which removed de minimis amounts of polluting agents from our
nation’ s waters, while imposing possibly disabling costs upon the regulated industry.”).

% See Ass'n of Pacific Fisheries, 615 F.2d at 817 (citing 1972 House-Senate
conference report language regarding “test of reasonableness,” court held that “ EPA must
consider the economic consequences of the 1983 regulations, along with the other factors
mentioned in section 304(b)(2)(B),” but that “the language of the statute indicates that the EPA’s
consideration of costsin determining BPT and BEA [i.e,, BAT] wasto be different,” and that
“[t]he conspicuous absence [in CWA 8§ 304(b)(2)(B)] of the comparative language contained in
section 304(b)(1)(B) leads us to the conclusion that Congress did not intend the Agency or this
court to engage in marginal cost-benefit comparisons’) (citations omitted); American Petroleum
Inst., 787 F.2d at 972 (“Unlike 88 304(b)(1) and 304(b)(4), which define the criteriafor BPT and
BCT, respectively, 8§ 304(b)(2) does not expressly direct that the Administrator compare costs
with effluent reduction benefitsin determining BAT limitations.”) (footnote omitted).

In other words, Congress has directed that courts may not invalidate BAT limits
on the basis of cost alone, but rather must determine whether EPA has properly weighed all the
BAT factorsin setting the limitsin question. The courts have generally followed Congress's
direction. See CMA v. EPA, 870 F.2d at 252 (“In light of Congress' judgment that society must
bear such costs as the price of achieving the long-term benefits of eliminating pollutants from our
nation’ s waters, courts have been exceedingly reluctant to invalidate environmental regulations
on grounds of cost ....").

> E.g., Nat'l Crushed Stone Ass'n, 449 U.S. 64, 101 S.Ct. at 300 n.10, 66 L.Ed.2d
268 (unlike CWA 8 301(b)(1)(B), which governs BPT standards, CWA § 304(b)(2)(B) “does not
state that costs shall be considered in relation to effluent reduction”); Texas Oil & GasAssn,
161 F.3d at 936 (“In applying the BAT standard, the EPA is not obligated to evaluate the
reasonabl eness of the relationship between costs and benefits.”); Rybachek, 904 F.2d at 1290-91
(“In determining the economic achievability of atechnology, the EPA must consider the ‘cost’ of
meeting BAT limitations, but need not compare such cost with the benefits of effluent
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stated,

[t]he benefit to be achieved from adopting a particular pollution control
technology is not an element of that technology’ s cost. The cost of complying
with a BAT-based regulation can be gauged by reference to the cost of the
technology itself, even if the benefits of using that technology are unclear.®

reduction.”) (citing Nat'| Crushed Stone Ass n and Ass n of Pacific Fisheries); CMA v. EPA, 870
F.2d at 250 (“[b]oth Congress and the Supreme Court have made clear that in setting BAT, the
EPA is not required to compare the costs against the benefits of pollution reduction in the same
manner as the EPA isrequired to do in setting BPT standards.”) (citing Nat’| Crushed Stone
Ass n); Reynolds Metals Co., 760 F.2d at 565 (“For BPT there must be a‘limited balancing’ of
costs against benefits, but asregards BAT ... no balancing is required — only that costs be
considered along with those factors discussed previously.”); Ass n of Pacific Fisheries, 615 F.2d
at 818 (with regard to CWA 8 304(b)(2)(B), “Congress did not intend the Agency or this court to
engage in marginal cost-benefit comparisons’); American Petroleum Inst., 787 F.2d at 972 (“§
304(b)(2) does not expressly direct that the Administrator compare costs with effluent reduction
benefitsin determining BAT limitations’); American Iron & Stedl Inst., 526 F.2d at 1051 (“With
respect to the 1983 ‘BATEA'’ [i.e., BAT] standards, Senator Muskie intended that the type of
assessment should be basically the same [as the BPT standards], except that there should be no
cost-benefit analysis.”); American Meat Inst., 526 F.2d at 462-63 (“No formal cost-benefit
anaysisisrequired in determining the * best available’ technology, athough the Administrator is
to take cost into consideration.”).

%8 Texas Oil & GasAssn, 161 F.3d at 936. In rgecting the petitioners' challengesto
astudy that EPA had used to estimate the * pollution reduction benefits’ that would result from
use of a particular technology as BAT, the Texas Oil & Gas Ass'n court held that “[w]hatever
value such benefit estimates may have, they are not arequired part of the BAT determination. In
applying the BAT standard, the EPA is not obligated to evaluate the reasonabl eness of the
relationship between costs and benefits.” Id., citing Nat'l Crushed Stone Ass'n, 449 U.S. 64, 101
S.Ct. at 300, 66 L.Ed.2d 268.

See also American Petroleum Inst., 858 F.2d at 265 n.5 (where petitioners claimed
that BAT limitswould have “‘infinitesimal’ impact at a‘monumental’ cost,” court held that
“BAT limitations properly may require industry, regardless of adischarge’s effect on water
quality, to employ defined levels of technology to meet effluent limitations; a direct cost-benefit
correlation is not required, so even minimal environmental impact can be regulated, so long asthe
prescribed alternative is ‘ technologically and economically achievable”) (citing 4 Leg. History of
the Clean Water Act of 1977: A Continuation of the Leg. History of the Fed. Water Pollution
Control Act, 95" Cong., 2d Sess. 1469-70 (1978)); BP Exploration & Qil, Inc., 66 F.3d at 800
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In sum, the CWA provides that “even minimal environmental impact can be regulated” aslong as
the BAT limitsin question are ‘ technologically and economically achievable.”> When a court
reviews EPA’s BAT determination for a specific point source category or individual discharger,
“[s]o long as the required technology reduces the discharge of pollutants, [the court’ s] inquiry
will be limited to whether the Agency considered the cost of technology, along with other
statutory factors, and whether its conclusion is reasonable.””® EPA’s obligation isto meet its
“duty to explain its cost analysis fully.”®

Therefore, in setting the BPJ-based BAT limit for thermal discharges from BPS, EPA considered
the costs of particular technologies that could be used as BAT at the plant, the economic impact
of these costs on the permittee and ratepayers, and the reasonableness of these costs and impacts
in light of the CWA'’s ultimate goal of eliminating the discharge of al pollutants.

4.2.3¢ Non-Water Quality Environmental Impacts

EPA is not required to consider water quality impactsin setting BAT limits® It is, however,
required under CWA 8 304(b)(2) and 40 C.F.R. § 125.3(d)(3) to consider environmental impacts
that are not water quality-related. Infact, EPA may determine that a particular technology is
technologically available and economically achievable but should not be the basisfor BAT limits
because of unacceptably high non-water quality environmental impacts.®

(whereindustry petitioners claimed that BAT limits for offshore oil and gas extraction point
sources discharging within three miles of shore were improperly promulgated because
“environmental benefits’ of limitswere “negligible,” court affirmed EPA’s position that in setting
BAT limits, Agency “need only find that the technology is technologically and economically
achievable and that the cost of the technology is reasonable”).

5 American Petroleum Inst., 858 F.2d at 265.

€ Ass n of Pacific Fisheries, 615 F.2d at 818.

o1 Kennecott, 780 F.2d at 456, citing Ass n of Pacific Fisheries, 615 F.2d at 820.

62 See, e.q., American Petroleum Inst., 858 F.2d at 265-266 (“ Because the basic
requirement for BAT effluent limitationsis only that they be technologically and economically
achievable, the impact of a particular discharge upon the receiving water is not an issue to be
considered in setting technol ogy-based limitations.”).

63 See, e.q., BP Exploration & Qil, Inc., 66 F.3d at 796 (in establishing BAT limitsfor
produced waters discharged by offshore oil and gas extraction facilities, EPA properly weighed
BAT factorsin determining that while reinjection was technologically feasible, combination of
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The CWA gives EPA broad discretion in deciding how to evaluate non-water quality
environmental impacts and weigh them against the other BAT factors® EPA does not need, for
example, to demonstrate that the non-water quality environmental impacts of a particular
technology are “*wholly disproportionate’ to the possible pollution reduction” that would result
from applying the technology to set BAT limits® Rather, the Agency must apply its discretion
and expertise to the relevant information at hand regarding the “relative impact of two different
environmental harms,” and demonstrate on the record that it has considered thisinformation in
light of all the BAT factors®

“negative impact reinjection would have on air emissions,” high cost, and resulting loss of
production was valid basis for rgjecting it asBAT); id. at 800 (while zero discharge of drilling
fluids and cuttings was technologically available and economically achievable for all offshore
drilling platformsin Gulf of Mexico, including drilling platforms beyond three miles from shore,
lack of landfill capacity in region was “unacceptably high nonwater quality environmental
impact[]” and thus proper basis for establishing three-mile zero discharge limit); id. at 801 (while
zero discharge was technol ogically available and economically achievable for all offshore drilling
platformsin California, including drilling platforms beyond three miles from shore, zero
discharge option’s “ serious impact on air pollution” was, in EPA’ s view, “unacceptably high
nonwater quality environmental impact[]” and thus proper basis for establishing three-mile zero
discharge limit). See also Weyerhauser, 590 F.2d at 1045 (discussing EPA’s discretion in
assessing BAT factors, court noted that “[s]o long as EPA pays some attention to the
congressionally specified factors, the section [304(b)(2)] on itsface lets EPA relate the various
factors as it deems necessary”).

64 Rybachek, 904 F.2d at 1297 (discussing evaluation of nonwater quality
environmental impacts under CWA 8 304 in context of challenge to EPA regul ations establishing
BAT limitsfor placer mining industry point sources), citing Weyerhauser, 590 F.2d at 1049-53
(discussing evaluation of nonwater quality environmental impacts under CWA 8 304 in context
of challenge to EPA regulations establishing BPT limits for pulp and paper industry point
sources).

€ See BP Exploration & Qil, Inc., 66 F.3d at 801 (EPA was within its discretionin
deciding that increased air emissions that would result from barging all drilling wastes from
offshore oil and gas extraction platforms to coast of California“vastly outweighed” benefit of
imposing zero discharge limitation to platforms beyond three miles from shore).

6 See, eq., BP Exploration & Qil, Inc., 66 F.3d at 800 (record supported EPA’s
determination that zero discharge is BAT for drilling wastes discharged by offshore oil and gas
extraction facilities within three miles of shorein Gulf of Mexico by showing that EPA not only
properly estimated both projected volume of waste from certain drilling platforms and availability
of landfill capacity, but also “ continuously reevaluated data and collected comments’and
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4.2.3d Other Factors EPA Deems Appropriate
i EPA’s Use of Data

In establishing BAT limits, EPA has broad discretion in its selection of dataand in its methods of
caculation.®” Its conclusions with respect to data and analysis “need only fall within a‘zone of
reasonableness.’ "%

For example, where the Agency relies on scientific data from several sources, one of those
sources may be a data set that is not complete without several years of data, which are
unavailable.®® In addition, EPA may “borrow” datawhere direct datais not available, aslong as
its assumptions are logical and thereis nothing in the record to establish that they led to
scientifically inaccurate results.”® For example, where for a particular pollutant it does not have
sufficient plant variability datato calculate avariability factor that reflects the observed variations
in treatment performance experienced by plants attempting to remove that pollutant from their
discharge, EPA may use the average of those variability factorsthat it has established for
pollutants exhibiting similar chemical structure and characteristics, or the average of the

“reviged] itsinformation” to keep it up to date); Rybachek, 904 F.2d at 1297 (record
demonstrates that EPA determined that placer mining industry compliance with BAT
requirements would require certain specified number of gallons of fuel per year, and further
demonstrates how EPA reached determination and considered it in establishing BAT
requirements); American Iron & Steel Inst., 526 F.2d at 1049 (record demonstrates that in setting
BAT limitsfor iron and steel industry point sources, EPA “considered both the problems of air
pollution and solid waste disposal, as well as the problem of additional energy requirements
caused by installation of the necessary anti-pollution devices’). See also Weyerhauser, 590 F.2d
at 1045 (discussing EPA’ sdiscretion in assessing BAT factors, court noted that “[s]o long as
EPA pays some attention to the congressionally specified factors, the section [304(b)(2)] on its
face lets EPA relate the various factors as it deems necessary”).

67 E.g., BP Exploration & Qil, Inc., 66 F.3d at 804; Reynolds Metals Co., 760 F.2d at

565.

68 Reynolds Metals Co., 760 F.2d at 559, quoting Hercules, Inc. v. EPA, 598 F.2d 91,
107 (D.C.Cir. 1978).

69 See BP Exploration & Qil, Inc., 66 F.3d at 804, citing Reynolds Metals Co., 760
F.2d at 565, and American Petroleum Inst. v. EPA, 540 F.2d 1023, 1035-36 (10" Cir. 1976), cert.
denied, 430 U.S. 922, 97 S.Ct. 1340, 51 L .Ed.2d 601 (1977).

0 CMA v. EPA, 870 F.2d at 228, citing BASE Wyandotte, 598 F.2d at 656.
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variability factorsfor al the other pollutants that it found to be treatable by the same
technology.™

EPA similarly has discretion in its choice of statistical methods.” For example, in establishing
BAT limits, it may average over along term the amount of a pollutant discharged by the best
plant or plantsin a point source category using BAT technology, and then use weighted
averaging - multiplying the long-term average by avariability factor greater than one - to account
for the variation from that average that could be expected by the best plant or plants.”

4.3 The Technological Availability of Cooling System Options for Reducing Thermal
Discharges from BPS

4.3.1 Background

As stated above, the goal of this section isto establish thermal load limitations based on BAT for
BPS in accordance with CWA 88 301(b)(2) and 304(b)(2) and 40 C.F.R. § 125.3(d)(3). The
section first considers arange of potential technological options for reducing thermal discharges
from the plant. Several of these potential options are screened out based on factors that EPA
believesindicate they would not be preferred over the alternatives that are retained for detailed
evauation of whether they are BAT for reducing thermal discharges from BPS. The section then
presents these detailed evaluations, which consider technological, economic, non-water quality-
related environmental and energy-related aspects of each of the preferred options. Finally, the
section presents EPA’ s conclusions regarding the degree to which each preferred option meets
the Act’s requirements that it be both technologically available and economically achievable and
result in “reasonable further progress toward the national goal of eliminating the discharge of all
pollutants.”* Based on these conclusions, EPA presents the BAT limit for the discharge of heat
from BPS.

Because BPS is an existing plant, EPA must evaluate what constitutes BAT for reducing thermal
discharges from the plant keeping in mind that the technology or combination of technologies on
which BPS s BPJ-based BAT limit would be based would be aretrofit. EPA recognizes that BPS
may have less flexibility in designing and locating cooling water system components, and may
incur higher compliance costs, than anew plant. EPA also recognizes that retrofitting

71 1d.

2 E.q., id., 870 F.2d at 228; BA SF Wyandotte, 598 F.2d at 655.

& CMA v. EPA, 870 F.2d at 227-28.
74 CWA §301(b)(2), 33 U.S.C. § 1311(b)(2).
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technologies at BPS may require brief shutdown periods during which the plant would lose both
production and revenues, and that certain retrofits could decrease the plant’ s thermal efficiency.
Finally, EPA recognizes that BPS may have certain site limitations, such as alack of undeveloped
space, that may make certain technologies infeasible.™

Nonetheless, it should be clearly understood that technologies exist that generate electricity with
little or no discharge of heated cooling water. Indeed, these technologies, including wet cooling
towers and dry cooling towers, have been in widespread use for many years and generally result
in few or no adverse environmental impacts. None of these technologiesis automatically
considered BAT under the current case-by-case approach to reducing thermal dischargesfrom
new or existing steam electric power plants. Rather, each technology’s availability and economic
achievability must be addressed on a site-specific basis. Asexplained above, for BPS, this
involves consideration of (1) each technology’s availability for use at BPS; (2) the technology’s
costs, including the economic impact of these costs on the permittee and ratepayers, and the
reasonableness of these costs and impactsin light of the CWA’sgoal of eliminating all pollutant
discharges; and (3) the technology’ s performance in terms of non-water quality-related
environmental and energy impacts and other impacts that EPA deems appropriate.

In evaluating technology alternatives for reducing the thermal load discharged from BPS into
Mount Hope Bay, EPA has considered both the material submitted by the permittee and other
materials, such as EPA’ s own expert engineering analyses, relevant guidance documents,
information regarding experience at other power plants, and information from equipment
manufacturers.

As part of its permit application, and in response to EPA information requests, the permittee has
submitted a significant amount of information related to potential thermal load (and flow)
reduction technologies. Since issuance of the current NPDES permit in 1993, the permittee has
submitted several major documents to the permitting agencies addressing technol ogies to support
the next permit reissuance. The permittee has aso made several smaller submissionsand a
number of presentations at meetings on thistopic.

In late 1996, EPA sent the New England Power Company (NEPCO), then the permittee and
owner and operator of BPS, an information request letter under CWA 8 308. Thisrequest

sought, among other things, information related to alternative technol ogies that might be used at
BPS to reduce the effects of the plant’ s thermal discharge to Mount Hope Bay and the adverse
environmental impacts from both the entrainment and impingement of marine life by its cooling
water intake structures (CWISs). NEPCO contracted Stone and Webster Engineering Company
(Stone & Webster) to describe and compare alternatives. NEPCO then submitted to EPA a Stone

B See65 Fed. Reg. 49064 (August 10, 2000).
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& Webster report entitled "Feasibility Study of Cooling Water System Alternatives for Brayton
Point Generating Station" (January, 1997) (the “ January 1997 NEPCO Report”).

In September, 1998, NEPCO sold BPS to USGenNE, which continued the Section 316(b)
aternative technology analyses. On February 22, 2001, USGenNE submitted a report entitled,
“NPDES Renewal: USGen New England, Inc., Brayton Point Station, Somerset, M assachusetts’
to EPA New England and MA DEP. Thisreport attached a February 2001 report entitled
“Summary of Cooling System Alternatives Analysis for Reducing Thermal Discharge and
Entrainment and Impingement at Brayton Point Station.” It stated that it summarized and
condensed certain new information on “Cooling System Alternatives’ provided by Stone &
Webster, but also indicated that Stone & Webster was still doing additional work for USGenNE.
Subsequently, USGenNE submitted the May 24, 2001 Partial 316(a) and (b) Demonstration. On
September 10, 2001, in response to another EPA information request letter, USGenNE submitted
adocument entitled “A Response to Section 308 Information Request dated August 10, 2001.”
The latter document also evaluates certain technological alternatives for reducing BPS' s thermal
discharges and the volume of water withdrawn through its CWISs.

Then, on December 7, 2001, the permittee made a new submission to EPA and MA DEP entitled
“Clean Water Act Section 316(a) and (b) Demonstration, Brayton Point Station Permit Renewal
Application” (November 2001) (hereinafter, the “December 2001 USGenNE 316(a) and (b)
Demonstration”). This submission includes five large volumes with thousands of pages of
material, including a 67-page “ Executive Summary.” Certain portions of this material had been
submitted previously by the permittee, while other portions had not. Such alate submission of
this voluminous, complex package by the permittee — the permittee’ s application for permit
renewal was due, and was originally filed by the permittee, in January 1998 — created a challenge
for the regulatory agencies, but the agencies have endeavored to carefully review and consider the
material in the December 2001 USGenNE 316(a) and (b) Demonstration.

A significant point must be made regarding the above-mentioned submissions by the permittee:
that in preparing these materials, the permittee imposed certain conceptual limitations on its
analyses of cooling water system technologies that may be used for thermal |oad reduction at
BPS. For example, the January 1997 NEPCO Report considered only thermal load reduction
aternatives that reduce the average monthly thermal loading by a maximum of approximately
2x10" (trillion) BTUs."™ EPA was not aware of these limitations on the permittee’ s analysis prior

7 The baseline heat load to Mount Hope Bay from BPS currently peaks around
4x10% [trillion] BTUs per month. See “Clean Water Act Section 316(a) and (b) Demonstration,
Brayton Point Station Permit Renewal Application” (November 2001) (hereinafter “ December
2001 USGenNE 316(a) and (b) Demonstration”), Vol. I11, App. G, Tab: USGenNE § 308
Response of September 10, 2001, Table B-2.
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to receiving the January 1997 NEPCO Report, and it neither approved them nor otherwise
indicated that an evaluation of thermal load reduction technol ogies based on such limitations
would suffice under the CWA.

Similarly, the permittee’ s February 2001 submittal states that “[t]he focus of the ongoing cooling
system aternatives analysisisto identify alternatives and combinations of alterations that could
() reduce the station’ s thermal discharge to levels that existed before Unit 4 started discharging
heat into Mt. Hope Bay and (b) reduces circulation water flowsto levels equivalent to Units 1, 2
and 3only.”” InaJune 19, 2001 letter, EPA explained to the permittee that EPA and the States
have not adopted these plant performance criteriafor their own evaluations of what constitutes
adequate performance, and that they would instead |ook to the criteria provided in federal and
state environmental laws. The letter also noted that EPA and the States had explained to the
permittee at several meetings that they had not determined whether rolling back the plant’s
thermal discharge and cooling water intake profile to the levels observed before Unit 4 was
converted to once-through cooling would be sufficient to meet the environmental standards of
applicable laws.” Nevertheless, the permittee continued to use this criterion for judging
aternativesin the December 2001 USGenNE 316(a) and (b) Demonstration.”

Finally, the permittee’ s analysis of thermal load reduction alternativesin App. H of the December
2001 USGenNE 316(a) and (b) Demonstration issimilarly limited. In that report, the permittee
judged technol ogical aternatives by whether or not they could “(a) reduce the station’ s thermal
discharge to levelsbelow MOA 11 and below levels that existed before Unit 4 started discharging
heat into Mt. Hope Bay and (b) reduce circulating water flows to levels below MOA |1 and below
historical flows associated with Units 1, 2, and 3 only.”® The BAT analysis presented in this
determination document is not limited by this constraint, i.e., EPA has not evaluated only those
alternatives that could reduce BPS sthermal discharge to pre-Unit 4 levels.

4.3.2 Cooling System Options for Reducing Thermal Discharges from Steam
Electric Power Generating Plants

77 “Summary of Cooling System Alternatives Analysis for Reducing Thermal
Discharge and Entrainment and Impingement at Brayton Point Station” (February 2001)
(attached to “NPDES Renewal: USGen New England, Inc., Brayton Point Station, Somerset,
Massachusetts’ dated February 22, 2001), p. 7.

. See June 19, 2001 letter from David Webster, EPA, to Meredith Simas,
PG& E/NEG.

" See December 2001 USGenNE 316(a) and (b) Demonstration, Vol. 1V, § 4.4.
& Id., Val. IV, App. H, a 1-6.
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Generaly, steam electric powerplants employ one of four basic types of circulating water cooling
systems to reject waste heat. These systems are (1) “once-through” or open-cycle cooling (which
is presently used at BPS), (2) once-through cooling with supplemental cooling on the discharge,
(3) recirculating or “closed-cycle’ cooling, and (4) a combination of these three systems. A once-
through system discharges the entire amount of cooling water, and thus the entire amount of the
waste heat discharged by the plant, to the receiving water body. A once-through system with
supplemental cooling (e.q., from “helper” cooling towers) removes a portion of the waste heat
from the plant effluent before discharge to the receiving water and transfers this energy to the
atmosphere. A closed-cycle or recirculating system employs a cooling device that withdraws the
plant’ s waste energy from the cooling water and releases it directly to the atmosphere, thus
enabling the plant to recirculate and reuse the cooling water.

There is another type of cooling system that does not use cooling water. Thistype of system
employs “dry cooling” towers, which use anatural or amechanical air draft to transfer heat from
condenser tubes to the atmosphere without the evaporative |oss of water. There are two types of
dry cooling systems for power plant applications: direct dry cooling and indirect dry cooling.
Direct dry cooling systems utilize air to directly condense steam, while indirect dry cooling
systems utilize a closed cycle water cooling system to condense steam, and the heated water is
then air cooled.® Dry cooling tower (or air-cooled condenser) systems are regarded to be
substantially more expensive than wet cooling tower systems.®

Also worthy of noteisthe “hybrid” (or “wet/dry”) system, which combines principles of wet and
dry cooling tower operations® For the most common type of hybrid system, exhaust steam

8l Technical Development Document for the Final Regulations Addressing Cooling
Water Intake Structures for New Facilities (EPA-821-R-01-036) (November 2001) (hereinafter
“EPA TDD 2001 - New Facilities’), Chapter 4, p. 1. See aso 66 Fed. Reg. 65282 (Dec. 18, 2001);
EPA Office of Water, “Economic and Engineering Analysis of the Proposed 8§ 316(b) New
Facility Rule) (August 2000), App. A, p. 14 (hereinafter “EPA Economic and Engineering
Anaysis’).

& See, e.q., 66 Fed. Reg. 65282-83 (Dec. 18, 2001).

& Wet/dry cooling towers combine dry heat exchange surfaces with standard wet
cooling towers. Thistechnology would be less expensive than dry cooling but more expensive
than awet cooling tower system. See 65 Fed. Reg. 49081 (August 10, 2000) (discussion of
wet/dry towers); Science Applications International Corporation (SAIC), “Review of USGen
New England Brayton Point Station Section 316 Demonstration Report” (March 15, 2002)
(hereinafter “ SAIC Report (March 15, 2002)”), Table 5. The permittee did not evaluate the
retrofitting or use of wet/dry cooling towers at BPS. EPA will not establish BAT limitsfor BPS
based on the wet/dry cooling tower technology, but the permittee may use this technology to
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flows through smooth tubes, where it is condensed by a mixture of cascading water and air. The
water and air move in adownward direction across the tube bundles and the air is forced upward
for discharge to the atmosphere. The falling water is collected and recirculated, smilarly to awet
cooling tower.® Thistechnology typically has greater capital costs than basic wet cooling towers
but can eliminate costs attributabl e to outages or mitigation related to water vapor plumes from
wet mechanical draft cooling towers® In addition, aplant may use generation curtailment, which
involves curtailing electricity generation to alevel that would enable the plant to reduce the
amount of cooling water it discharges.

Thereisno question that as ageneral matter, wet, dry and wet/dry cooling towers are
technologically available for use at power plants. Wet cooling towers have been widely used at
power plants for many years® Air cooling is also aviable technology. Infact, air cooling
systems have recently been proposed for installation for new units at the Mystic and Fore River
Stations in Massachusetts® In addition, a number of plants use wet/dry cooling towers.®

meet the final permit requirementsif it chooses.
8 EPA TDD 2001 - New Facilities, Chapter 4, p. 1.

& See 65 Fed. Reg. 49081 (August 10, 2000) (discussion of wet/dry tower);
December 10, 2001 telephone memorandum from Sharon Zaya, EPA, regarding call with Gary
Mirsky, P.E. Hamon Cooling Towers, N.J.; January 4, 2002 telephone memorandum from
Sharon Zaya, EPA, regarding call with Ken Daledda, Bergen Station, New Jersey; 39 Fed. Reg.
36192 (October 8, 1974); EPA Economic and Engineering Analysis, App. A, p. 14; SAIC Report
(March 15, 2002), Table 5.

8 See, e.0., 65 Fed. Reg. 49080-81 (August 10, 2000); 1996 EPA Supplement to
Background Paper No. 3, p. A-3; 41 Fed. Reg. 17388 (April 26, 1976); 1976 Draft EPA CWA §
316(b) Guidance, p. 13; EPA 1976 Development Document (April 1976), pp. 149-57, 191; 39 Fed.
Reg. 36192 (October 8, 1974).

87 See 65 Fed. Reg. 49080-81 (August 10, 2000); November 6, 2000 L etter from Vern
Lang (US F&WS) to EPA Proposed Rule Comment Clerk, p. 3 (comments on EPA’ s proposed
regulations under CWA 8 316(b) for new power plants listing number of plants currently
operating, under construction, or recently approved for air (or “dry”) cooling); EPA Economic
and Engineering Analysis, App. A, p. 14.

& See, e.q., 65 Fed. Reg. 49080-81 (August 10, 2000); EPA Economic and
Engineering Analysis, App. A, pp. 14-15; 39 Fed. Reg. 36192 (October 8, 1974); Literature from
Marley Cooling Tower Company; Public Service Commission of Wisconsin/Wisconsin
Department of Natural Resources, Final Environmental |mpact Statement, Badger Generating
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Nonetheless, to establish BPJbased BAT limitations on thermal discharges from BPSin
accordance with CWA 88 301(b)2) and 304(b)(2), EPA must determine which of these closed-
cycle cooling technologies, if any, is available for retrofitting specificaly at BPS.®

Moreover, as discussed above, EPA must consider other factors, including non-water quality
environmental and energy-related impacts, in determining whether the thermal discharge
reductions achievable from one of these technologiesis BAT for BPS under the CWA. For
example, cooling towers can be tall, though not necessarily astall as other power plant facilities,
such asair emission stacks. Asaresult, EPA must consider not only logistical issues, such as
available space for installing the towers, but also potential visual impacts. For wet cooling tower
systems, EPA must consider whether there are any concerns related to the emission of mist or
water vapor that may travel from the plant onto nearby receptors. For wet mechanical draft and
dry cooling tower systems, EPA must consider potential noise impacts from the fans used in the
cooling process. In addition, the use of a closed-cycle cooling technology can result in a marginal
loss of plant efficiency and lead to increased energy usage and air emissions. EPA must consider
all of these factorsin evaluating the costs of each technology alternative and the environmental
significance of potential increased fuel consumption and air pollution.

It isimportant to note that a power plant can combine the use of closed-cycle and open-cycle
cooling technologies to reduce overall thermal dischargesto a predetermined level or to prevent
going above a specified cost threshold.® Such “combination options’ could make particular
sense at existing plants being considered for retrofit technology changes, because it could be
easier and less expensive for an existing plant to retrofit to partially closed-cycle cooling instead
of completely closed-cycle cooling. Indeed, the permittee’ s “Enhanced Multi-Mode” proposal,

Company, LLC, Electric Generation and Transmission Facilities (June 2000, 9340-CE-100),
Executive Summary.

& It is nonethel ess noteworthy that between 1955 and 1997, the number of new
steam electric power plants using closed-cycle cooling water systems increased from 25 percent
to 75 percent, with a corresponding decrease in plants using once-through systems. Between
1975 and 1984, the number of steam electric power plants using closed-cycle recircul ating
systemsincreased 31 percent. Thistrend toward the use of closed-cycle recirculating systemsis
projected to continue as new plants are built. Of the seven new generating plants that would
potentially be covered by the recently proposed CWA 8 316(b) rule and for which EPA has
planning information, al seven plan to use closed-cycle recirculating cooling water systems. See
65 Fed. Reg. 49072 and n.5 (August 10, 2000). EPA estimates that 84 percent of existing steam
electric generating plants started operation between 1955 and 1985. An additional 7 percent of
these plants started operation between 1985 and 1997. |d.

% See 1994 EPA Background Paper No. 3, p. 2-3.
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which is discussed below, is a sort of combination option. Accordingly, EPA has considered
aternatives for BPS that involve partialy shifting the plant to closed-cycle cooling while a'so
allowing some open-cycle cooling to remain.

4.3.2a Closed-Cycle Cooling/Cooling Tower Options

There are two basic methods of heat rejection through a closed-cycle cooling system. Thefirst
uses cooling ponds or lakes. These typically consist of artificially constructed bodies of water
built by damming a natural watershed. The condenser water is fed into the cooling pond or lake,
cooled through evaporation and then recycled to the condenser.®* The permittee did not evaluate
the retrofitting or use of cooling ponds or lakes at BPS. EPA will not establish BAT limitsfor
BPS based on the technological aternative of cooling ponds/cooling lakes, but the permittee may
use this alternative to meet the final permit requirementsif it chooses.

The second basic closed-cycle cooling method iswet (or evaporative) cooling using wet cooling
towers.”? In systems that employ conventional wet cooling towers, water that has been used to
cool the condensersis pumped to the top of a cooling tower; as the heated water falls, it cools
through an evaporative process, and the tower emits warm, moist air.* More specifically, wet
cooling towers reduce the temperature of the water by bringing it directly into contact with large
amounts of air. Through this process, heat is transferred from the water to the air, which isthen
discharged into the atmosphere. Part of the water evaporates through this process, thereby
having a cooling effect on the rest of the water. Thiswater then exits the cooling tower at a
temperature approaching the wet bulb temperature of the air.%

i Mechanical Draft versus Natural Draft Wet Cooling Towers

There are two principal types of wet cooling towers used in closed-cycle systems. natural draft
towers and mechanical draft towers. Natural draft towers have no mechanica deviceto create air

o Cooling ponds and lakes are similar in principle to open, once-through systems
but are closed inasmuch as no significant thermal discharge occurs beyond the confines of the
pond or lake. Appalachian Power Co., 545 F.2d at 1358, 1368 and n.44.

92 See 1994 EPA Background Paper No. 3, pp. 2-3 to 2-5 (general discussion of
cooling towers); 66 Fed. Reg. 65282 (Dec. 18, 2001).

% See 65 Fed. Reg. 49081 (August 10, 2000).
o EPA Economic and Engineering Analysis, App. A, p. 14.
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flow through the tower and are usually applied in very small or very large applications.® They
induce natural air flow by the chimney effect produced by the height and shape of the tower.
Mechanical draft towers use fansin the cooling process.® They reject waste heat by the
evaporation of asmall percentage of the heated discharge water inside cells that are supplied with
air flowsinduced by large fans.” For towers of similar capacity, natural draft towers typically
require significantly lessland area and have lower power costs, because fansto induce air flow
are not needed; however, they also typically have higher initial costs, particularly because they
need to be taller than mechanical draft towers.

The permittee evaluated the use of both natural draft and mechanical draft cooling towers for
thermal load and flow reduction at BPS and concluded that natural draft cooling towers should
be dropped from consideration. The reason for this decision was the permittee’ s determination
that although the two technologies offer equivalent reductions in heat rejection (and in flow),
natural draft towers are significantly more expensive to construct and pose more serious adverse
visual impacts because they are much taller.®

EPA concurs with the permittee’ s decision to drop natural draft cooling towers from further
consideration, and focuses on mechanical draft cooling tower-based alternativesin its evaluation
of BAT alternatives for reducing the thermal load from BPS. Although EPA has not performed a
detailed review of the costs predicted by the permittee for natural draft towers, our research
indicates that the relative costs that the permittee has predicted for the two types of towers are
approximately accurate, i.e., that natural draft towers are likely to cost significantly more than
mechanical draft towers while achieving the same level of thermal discharge reductions® In
addition, the visual/aesthetic impacts are more severe for natural draft towers because of their
great height (approximately six times as high on average as mechanical draft towers).'®

% See 1994 EPA Background Paper No. 3, p. 2-4.

% Seeid., p. 2-4; EPA Economic and Engineering Analysis, p. 11-2to 11-3; App. A,
p. 14.

o7 December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H, p. 3-1.

% February 22, 2001 Letter from Meredith M. Simas, PG& E/NEG, to David
Webster, EPA, and Edward P. Kunce, MA DEP, Attachment 1, p. 4. See aso December 2001
USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H, a 1-3; January 1997 NEPCO Report,
Table 6-1.

» See EPA Economic and Engineering Analysis, App. A, p. 14.
100 See January 1997 NEPCO Report, pp. 3-13, 3-19.
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EPA notes that mechanical draft towers are likely to be somewhat noisier and more costly to
operate than natural draft towers, because of the fans and the energy needed to run them.** The
Agency has determined, however, that these issues are not so significant as to enjoin the use of
mechanical draft towers. EPA believes that any noise effects from the operation of mechanical
draft towers can be sufficiently mitigated/controlled to meet applicable noise standards.’® (Noise
isdiscussed further below.) Moreover, the Agency believes that the difference in the energy use
and operation and maintenance costs between the two technol ogies is not large enough to be a
significant issue and would be offset by the increased capital costsfor the natural draft towers.
(Energy and cost issues at BPS are discussed further below.)

It should also be noted that although natural draft towers may emit less mist or water vapor than
mechanical draft towers, this advantage is likely to be more than offset by the fact that any
plumes will travel farther from the taller natural draft towers than they would from the shorter
mechanical draft towers.!® Whileit may not be entirely clear which technology would be
preferable from this perspective, even if natural draft towers had amarginal advantage, EPA till
agrees with the permittee’ s decision to focus on mechanical draft towers for the following
reasons. we do not believe the plume problemsto be particularly significant, and we believe that
there are means to address any such problems, and that at this site the advantages of mechanical
draft towers (i.e., lower cost, fewer visual/aesthetic impacts) outweigh any margina advantage
that natural draft towers might have in thisregard. Mechanical draft towers are awidely used
technology at power plantsin the United States and abroad, clearly indicating that their impacts
are generally not unacceptable.

ii. General Applicability of Mechanical Draft Cooling Towers at
BPS

Asagenera matter, mechanical draft cooling towers appear to be technologically available for
retrofitting at BPS. Such cooling towers have been designed and installed to work effectively in

101 See January 1997 NEPCO Report, pp. 3-15, 3-21, 3-22; EPA Economic and
Engineering Analysis, App. A, p. 14.

102 See EPA Economic and Engineering Analysis, App. A, p. 14.

108 Compare 39 Fed. Reg. 36189, 36192 (Oct. 8, 1974) with EPA TDD 2001 - New
Facilities, p. 3-33; January 9, 2002 e-mail from Timothy Connor, EPA Headquarters, to Mark
Stein, EPA Region 1; December 12, 2001 memorandum from Mark Stein to Brayton Point
NPDES Permit File (“Brief Notes on an Issue Discussed During Conference Call with John
Gulvas of Consumers Energy and the Palisades Nuclear power station in Covert, Michigan”);
January 1997 NEPCO Report, p. 3-15.
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cooling systems using salt or brackish water, as BPS's existing cooling system does.’*
Moreover, experience at other plants has shown that closed-cycle mechanical draft cooling
towers can be retrofitted to an existing once-through power plant.’® Indeed, the permittee has
not argued that such aretrofit would be unfeasible.®

The permittee has submitted information regarding its views of the engineering requirements and
capital and operating costs that would be involved in retrofitting closed-cycle cooling at BPS. It
has also submitted information indicating that retrofitting all or some of the units at BPS with
closed-cycle mechanical draft cooling towers could cause adverse noise, visual/aesthetic, fogging
and icing impacts and likely would result in amarginal decrease in electricity generated for sale
by the plant due to an “efficiency penalty” and an “auxiliary power penalty”: adecrease that
would represent a cost to the permittee. Moreover, according to the permittee, shifting to closed-
cycle cooling potentially could lead to marginal increasesin air pollution if the plant were to burn
more fuel in an effort to generate more electricity to offset the lost electrical generation. EPA
agrees that retrofitting cooling towersfor all or some of the generating units at BPS would be a
complicated construction project involving significant costs. Nonetheless, the Agency does not
believe based on current information that any of these issues presents a clear fatal flaw with
regard to the installation of mechanical draft cooling towers as aretrofit at BPS.

loa See, e.q., December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App.
H, p. 3-2 (“[s]ince the 1970s, alarge number of successful, reliable salt water cooling towers have
been installed,” mostly in southern and western United States); Technical Devel opment
Document for the Proposed Section 316(b) Phase Il Existing Facilities Rule (EPA 821-R-02-003)
(April 2002) (hereinafter “EPA TDD 2002 - Existing Facilities’), p. 4-1; December 20, 2001 e-mail
from Timothy Connor, EPA Headquarters, to Mark Stein, EPA Region 1.

105 See SAIC Report (March 15, 2002), Attachment A (Case 4); Memorandum from
Nick Prodany and Mark Stein to Brayton Point NPDES Permit File, “Notes on Telephone Call
with Engineer at Canadys Station power plant in South Carolina;” December 12, 2001
memorandum from Mark Stein to Brayton Point NPDES Permit File (“Brief Notes on an Issue
Discussed During Conference Call with John Gulvas of Consumers Energy and the Palisades
Nuclear power station in Covert, Michigan”); January 1997 NEPCO Report, p. 3-6; December 18,
2001 e-mail from Timothy Connor, EPA Headquarters, to Mark Stein, EPA Region 1.

106 EPA acknowledges that the permittee has pointed to a number of detriments for
retrofitting closed-cycle mechanical draft cooling towers at BPS, and has reached the opinion that
retrofitting the entire facility to closed-cycle cooling towers would be “unsuitable” for avariety
of economic, engineering and environmental reasons. See December 2001 USGenNE 316(a) and
(b) Demonstration, Val. I, Executive Summary, p. 8, n.7. The company has, however, proposed
the installation of its“Enhanced Multi-Mode” system, which utilizes a 20-cell mechanical draft
wet cooling tower.
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Therefore, EPA evaluates below whether closed-cycle cooling for the entire BPS plant, i.e.,
retrofitting a mechanical draft cooling tower at each of the plant’ s four generating units, would be
BAT for controlling thermal discharges from BPS. The conclusions of this detailed evaluation,
including an independent analysis of the costs and whether those costs are reasonable, are
presented below. EPA also evaluates aternatives for partia closed-cycle cooling at BPS using
mechanical draft cooling towers: shifting Unit 3 only to closed-cycle cooling, or shifting Units 1
or 2 and Unit 3 to closed-cycle cooling. These alternatives are the subject for detailed BAT

eval uation because each could achieve major incremental reductions in thermal loading short of
that which would be achieved by installing mechanical draft cooling towers for the entire plant.
EPA’s conclusions regarding these partial closed-cycle cooling aternatives are also presented
below.

The Agency notes that these three closed-cycle alternatives use wet cooling towers that are
engineered to work only with specific generating units. The permittee hasindicated that if such a
unit-specific cooling tower needed to be shut down (e.q., due to a safety hazard from any water
vapor plume), then the associated generating unit would also have to be shut down.’” EPA has
learned through its own research, however, that a number of power plants around the United
States have wet cooling towers that are used part of the time (e.q., to accommodate seasonal
environmental concerns about once-through cooling operations) and by-passed at other times,
allowing the facility to operate in once-through mode.’® Therefore, in the detailed BAT analysis
below, EPA considersthis*by-pass’ concept as avariation on the Closed-Cycle Unit 3 and
Closed-Cycle Entire Station options.

EPA aso evaluates another alternative that takes advantage of mechanical draft cooling tower
technology. The permittee has proposed this alternative, which it calls * Enhanced Multi-
Mode.”® EPA believes the permittee has demonstrated technological ingenuity in developing

107 See December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H, p.
3-4.

108 See February 8, 2002 tel ephone memorandum by Sharon Zaya, EPA (“Phone Call
to Drew Seidel, Plant Manager at Victoria Power Station, TX”); February 8, 2002 telephone
memorandum by Sharon Zaya, EPA (*Phone Call to Tom Shusko, Plant Manager at Albright
Power Station, WV"); January 24, 2002 memorandum from Mark Stein, EPA, to Brayton Point
NPDES Permit File (“Notes on Telephone Conversation with Gary Kolle of Prairie Island
Nuclear Generating Station in Minnesota’); January 23, 2002 e-mail from Timothy Connor, EPA
Headquarters, to Mark Stein, EPA; January 11, 2002 e-mail from Michael Moe, SAIC, to Mark
Stein, EPA,;

109 See generally PG& E/NEG § 308 Response of September 10, 2001; December
2001 USGenNE 316(a) and (b) Demonstration, Vol. 1V, App. H.
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the Enhanced Multi-Mode proposal, and that the proposal warrants detailed evaluation by EPA.

As concelved by the permittee, the Enhanced Multi-Mode system would use mechanical draft
cooling towers that could operate in either closed-cycle, helper or piggyback mode to maximize
thermal discharge reductions while giving the power plant greater operational flexibility and
minimizing costs. Through a maor reconfiguration of the piping components within the plant,
each of these multi-mode cooling towers would not manage heated effluent solely from a
specific, associated generating unit. Rather, each tower would draw heated effluent from the
discharge canal, coal it, and recycle the cooled water back to individual units. Asaresult, these
towers would be able to provide thermal discharge and cooling water flow reductions even if
particular generating units are not in operation, by cooling the hot water from those unitsthat are
in operation. A unit-specific cooling tower would provide no such benefit when its associated
generating unit is not operating. 1n other words, beyond the thermal discharge and flow
reductions that would occur when a particular generating unit is off-line, the Enhanced Multi-
Mode system would provide an additional benefit because it could be used to address the heat
from other unitsthat are operating, i.e., as hel per towers.*°

Another key aspect of the permittee’ s Enhanced Multi-Mode proposal isthat it would enable
cooling towers to be bypassed, and generating units to remain in production, if necessary to abate
water vapor plumes (as discussed in detail below).™™ In the permittee’ s view, the system would
avoid plume abatement outages related to roadway icing and reduce potentially costly
construction-related outages. Finally, the Enhanced Multi-Mode alternative is the permittee’s
preferred option.t

1o See December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H, p.
3.1-1and Tables 3.1-1 and 3.1-2.

n Seeid,, p. 3.1-10.
12 Seeid., Vol. I, Executive Summary, p. 1.

The permittee also proposed a“Basic Multi-Mode” cooling system alternative.
Seeid., Vol. IV, App. H, 8 3.1.2. EPA believesthat it is not necessary to evaluate this alternative
to determine whether it may be BAT for reducing thermal discharges from BPS, because the
Enhanced Multi-Mode alternative achieves greater thermal discharge reductions at asimilar cost.
More particularly, the Enhanced Multi-Mode alternative would “ achieve further flow and heat
reduction compared to the basic multi-mode system by utilizing additional piping ... at a cost of
approximately $9 million.” It would “alow[] both Units 3 and 4 to operate in a closed-cycle
mode” and “would also be capable of cooling the discharge of Units 1 and 2 in a helper cooling
tower mode.” Id., p. 3.1-15. With the Basic Multi-Mode option, only Unit 4 would be capable of
operating in a closed-cycle mode. Compareid., Table 3.1-1, with id., Table 3.1-2.
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The technological alternatives discussed above utilize mechanical draft cooling towersin full
closed-cycle, partia closed-cycle and “multi-mode” cooling systems. Taken together, they
represent a reasonable and appropriate range of alternatives for significantly reducing thermal
discharges from BPS.

4.3.2b Non-Closed-Cycle Cooling/Cooling Tower Options
i Dry Cooling Towers

The use of air or dry cooling towers would yield the maximum reduction in thermal loading to
Mount Hope Bay from BPS by essentially eliminating the use of water for cooling. Indry
cooling towers, the water does not come in direct contact with the air but instead travelsin closed
pipes through the tower. Air going through the tower flows along the outside of the pipe walls
and absorbs heat from the pipe walls, which absorb heat from the water in the pipes.

In general, dry cooling towers tend to be much larger and more costly than wet towers since the
dry cooling processisless efficient.* Also, the effluent water temperature is warmer since it
only approaches the dry bulb temperature of the air (not the cooler wet bulb temperature).**
Nonetheless, dry cooling towers have several advantages over wet cooling towers. They do not

s See EPA Economic and Engineering Analysis, App. A, p. 14; 66 Fed. Reg. 65282-
84, 65304-06 (Dec. 18, 2001) (various estimates put costs of dry cooling asfrom 1.75 to three
times more than cost of wet cooling); January 1997 NEPCO Report, Table 6-1 (preliminary
capital cost estimate of $63.4 for dry cooling for Unit 4 versus $27.8 for mechanical draft wet
cooling for Unit 4). See also SAIC Report (March 15, 2002), Table 5 (costs for hybrid wet/dry
cooling towers approximately 2.5 timesthat of plain wet towers).

The costsin the January 1997 NEPCO Report only address options that provide
closed-cycle cooling only for Unit 4. It should also be noted that the more detailed cost analyses
conducted by the permittee for the December 2001 USGenNE 316(a) and (b) Demonstration
have resulted in substantially higher cost estimates. Compare January 1997 NEPCO Report,
Table 6-1 (capital costs for mechanical draft cooling tower for Unit 4 estimated at $27.8 million),
with December 2001 USGenNE 316(a) and (b) Demonstration, Vol. 1V, App. H, p. 3.3-18 (capita
costs for mechanical draft cooling tower for Unit 4 estimated at $48 million). Thus, itisfair to
assume the permittee’ s estimates for dry cooling would also increase substantially, though the
permittee provided no cost estimate for converting any or all of the BPS unitsto dry cooling inits
December 2001 USGenNE 316(a) and (b) Demonstration.

14 See EPA TDD 2001 - New Facilities, § 4.2.2; EPA Economic and Engineering
Analysis, App. A, p. 14.
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consume water through evaporation, they have no wastewater discharge to affect water quality,
they do not cause the drift of salt or other minerals, they do not require the use and subsequent
treatment of water conditioning chemicals or biocides, and they do not create a vapor plume.
Moreover, because plants employing dry cooling systems have no cooling water needs, they can
be located near or in cities and other areas with great demand for electricity irrespective of the
availability of large supplies of cooling water, thereby reducing costs and power |osses associated
with transmitting electricity over long distances.®®

The permittee looked at adry cooling aternative for Unit 4 only in the January 1997 NEPCO
Report but did not carry this alternative forward for further detailed analysis.*® According to the
report, the dry cooling alternative would be “marginally feasible” but was a poor aternative due
toitsgreater cost (more than twice as expensive), greater size (potentially posing space
constraints), greater noise and greater diminishment of plant power generation capacity.'” The
report also noted that because aretrofit from once-through to dry cooling had never been
completed, to the permittee’ s knowledge, it would be inherently difficult and require especialy
complicated and expensive engineering and design work.*® In the December 2001 USGenNE
316(a) and (b) Demonstration, the permittee stated that dry cooling “was determined to be
infeasible because this technology has never been retrofitted to an existing station and thus has
significant risk of operating failure.”*°

EPA does not agree that retrofitting some or all the generating units at BPS to dry cooling has
been demonstrated to be “infeasible.” While the Agency is not aware of any examples of plants
that have switched from once-through cooling to dry cooling, such aconversion is not
necessarily infeasible just because it may not have been completed in the past. Indeed, the
January 1997 NEPCO Report stated that dry cooling was “marginally feasible” for Unit 4.

EPA nonetheless shares the permittee’ s view that the absence of atrack record of such
conversions must be cause for serious caution and concern, and that this caution must grow as

15 65 Fed. Reg. 49081 (August 10, 2000).

16 See January 1997 NEPCO Report, pp. 3-6 to 3-9; December 2001 USGenNE
316(a) and (b) Demonstration, Val. IV, App. H, p. 1-3.

ur See January 1997 NEPCO Report, pp. 3-8 to 3-9.
s |d, p. 3-8

19 December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H, p. 1-3.
This does not appear to be afully accurate representation of the January 1997 NEPCO report’s
conclusions.
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more units are considered for conversion. Asaresult, like the permittee, EPA has also decided
drop dry cooling towers from further consideration for retrofitting at BPS for a combination of
reasons. First, although the Agency has not performed an independent review of the costs
predicted by the permittee for this alternative, based on our research we believe that the
permittee’ s assertion that this technology would be more expensiveis correct. Asnoted above,
EPA has determined that a dry cooling system generally can cost up to three times more to install
than a comparable wet cooling system.’® Second, dry cooling may impose a greater energy
penalty.’? Third, thereis substantially more uncertainty about the feasibility (or difficulty) of
retrofitting open-cycle generating unitsto dry cooling than there is with respect to wet cooling,
and this uncertainty grows as more units are considered for conversion. In other words, for
cooling system options that would address more than one of BPS' s generating units, and that
therefore could achieve greater thermal discharge reductions than cooling system options that
would address only one of BPS's generating units, the feasibility of converting to wet cooling
towersis clear, whereas the feasibility of the dry cooling optionsis not.

In sum, because EPA is evaluating several wet mechanical draft cooling tower options for
retrofitting at BPS -- including an option that would address all four generating units -- EPA does
not believe that further evaluation of dry cooling at BPS is necessary at thistime.

ii. Helper Cooling Towers

Helper cooling towers are another technological aternative for reducing a plant’s thermal
discharges. These towers supplement an open-cycle cooling system by removing a portion of the
heat energy discharged in aplant’s effluent and transferring it directly to the atmosphere.

The permittee evaluated the use of helper mechanical draft cooling towerswith eight cells, 18
cells, 24 cells, 30 cells and 48 cells for both thermal load and flow reduction at BPS.*? EPA has
selected the permittee’ s 48-cell helper cooling tower option for detailed evaluation to determine
whether it isBAT for controlling thermal discharges from BPS. The conclusions of this
evaluation, including an independent analysis of the costs and their reasonableness, is presented
below.

iii. “Piggyback” Cooling

120 See 65 Fed. Reg. 49081 (August 10, 2000).

21 See EPA TDD 2001 - New Facilities, Chapter 3 (entitled “Energy Penalties, Air
Emissions, and Cooling Tower Side-Effects’).

122 See December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H, §
3.2
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The permittee evaluated two “ piggyback” cooling options in the January 1997 NEPCO Report
and then reevaluated them in the December 2001 USGenNE 316(a) and (b) Demonstration.'?

According to the permittee, the first piggyback cooling option —*“simple” or “conventional”
piggyback operation —would involve “routing a portion of the mixed, warm condenser discharge
of Units 1, 2, and 3 into the pump bay of Unit 4" for cooling.’** In other words, this option would
transfer the waste heat from Unit 4 to the already heated effluent from Units 1, 2 and 3. Thus, it
would not reduce the total heat |oad discharged to Mount Hope Bay. In fact, under certain
conditions, the heated effluent from Unit 4 would exceed current permit limits for maximum
temperature and a-T, especially during the summer. Asaresult, implementation of year-round
piggyback cooling would require either installation of additional thermal discharge reduction
technology or substantial cutbacksin operations.’® The second piggyback cooling option
evaluated by the permitteeis a variation on the first option that would reroute the existing Unit 4
intake flow directly to Unit 3. In this option, the flow drawn from the Taunton River for Unit 3
would be replaced with flow from the Lee River withdrawn through the newer Unit 4 CWIS.

EPA has concluded that neither piggyback option could constitute BAT by itself. Asnoted
above, implementing either piggyback option on ayear-round basis would render the plant
unable to comply with the permit’ s limitations for maximum temperature and a-T unlessthe
permittee either significantly curtailed generation during the summer or installed substantial
additional thermal reduction technology. Such curtailment islikely to be quite expensiveand is
not preferred by the permittee. More important, there is no added benefit to implementing either
piggyback option if the permittee will still need to install additional cooling technologiesin order
to reduce the overall heat discharged to the bay.

. Generation Curtailment

The permittee also evaluated the use of generation curtailment (i.e., flow reduction) for thermal
load and flow reduction at BPS.'* According to the permittee, this aternative would involve
curtailing the generation of electricity to alevel that would enable the plant to reduce flow by
29% (i.e., equivaent to eliminating the flow for Unit 4). The permittee indicated that very high
energy losses would occur with this alternative on an annual basis, as well as reductionsin plant
reliability and energy output. Specifically, the permittee asserted that this alternative would

123 Seeid., §3.4.
2 d, p. 341

125
126 See January 1997 NEPCO Report, § 4.4.
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reduce BPS generation by 300 MW, with a corresponding station energy output reduction by
67,000 MWhr.?” The overall effect on plant energy output would, of course, depend on the
extent to which generation was curtailed.’® The permittee also states that such generation
curtailment would diminish station reliability. These problems would be especially acute during
the high demand summer period.

Given that there are available methods of reducing thermal loading to Mount Hope Bay without
making major reductionsin electrical generation, EPA does not believe this method would
constitute BAT for BPS. Generation curtailment may be a suitable method of meeting a specid
short-term heat reduction target at a particular time of the year. EPA will not establish BAT limits
for BPS based on the generation curtailment alternative, but the permittee may use this alternative
to meet the final permit requirementsif it chooses.

4.3.3 Unit-Specific and Multi-Mode Cooling Tower-Based Options for Reducing
Thermal Discharges from BPS

In Section 4.3.2a of this determination document, EPA identified arange of mechanical draft
cooling tower-based options, including options proposed by the permittee, that BPS could
implement to dissipate heat to the atmosphere rather than discharging it to Mount Hope Bay.
(We note that despite our having considered numerous options, there are additional variations
that have not been evaluated either by the permittee or EPA.) The Agency then selected for more
detailed evaluation the options with the greatest potential to be BAT for reducing thermal
discharges from BPS. These include three unit-specific options and one multi-mode option:

- Partial closed-cycle cooling using a 22-cell wet mechanical draft wet cooling tower for
Unit 3 alone (the “ Closed-Cycle Unit 3" option).

- Partial closed-cycle cooling using a 15-cell wet mechanical draft cooling tower for Unit 1
or 2 and a 22-cell wet mechanical draft cooling tower for Unit 3 (the “ Closed-Cycle Units
1 or 2 & 3" option).

- Closed-cycle cooling using a 30-cell wet mechanical draft cooling tower for Units 1 and
2, a22-cell wet mechanical draft cooling tower for Unit 3, and a 20-cell wet mechanical
draft cooling tower for Unit 4 (the “ Closed-Cycle Entire Station” option).

- Partial closed-cycle cooling using once-through cooling with four 12-cell helper wet

127 Id., p. 4-7.
128 Seeid., pp. 4-7 to 4-8, Table 6-1.
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mechanical draft cooling towersfor Unit 4 (the “ Helper Cooling Tower” option).

- “Multi-mode” cooling using a 20-cell wet mechanical draft cooling tower in partialy
closed-cycle, helper and piggyback mode for Units 3 and 4 (the “ Enhanced Multi-
Mode” option).

EPA believes this range of unit-specific and multi-mode options is reasonable and appropriatein
terms of thermal load reduction, cost and overall environmental impact. The unit-specific options
would use cooling towers that are engineered to work with particular generating units. They
include both single-unit and multiple-unit alternatives. The Closed-Cycle Unit 3 option would
provide the greatest thermal discharge reduction of any possible single-unit option because Unit 3
has the highest temperature rise and design flow of the four units at BPS.**® The Closed-Cycle
Units 1 or 2 & 3 option would provide an intermediate level of thermal discharge reduction and
cost (aswell as flow reduction).*® The Closed-Cycle Entire Station option would offer the
greatest thermal load reduction, but it is also the most expensive option and would pose the
greatest non-water quality environmental and energy-related impacts. As discussed below, fitting
any of these options with the capability to by-pass the cooling towers and run in once-through
cooling mode might add cost in terms of piping and pumping, but it would enable the permittee
to avoid generating unit outages due to vapor plume-related hazards. ™™

The Helper Cooling Tower option would provide alevel of thermal discharge reduction similar to
that provided by the Enhanced Multi-Mode option (i.e., an annual heat load discharge of 28
TBTU for the Helper Cooling Tower option versus 27.2 TBTU for the Enhanced Multi-Mode
option). The Enhanced Multi-Mode option would use cooling towers that could operate in either
closed-cycle, “helper” or “piggyback” modes. These towerswould be able to provide thermal
discharge reductions even if particular generating units were not in operation because they could
cool the hot water from other units that were in operation; the unit-specific cooling towers would
provide no such benefit when the associated generating unit is not operating. EPA believes that
the permittee should be commended for devel oping the Enhanced Multi-Mode option, whichisa
particularly flexible approach to retrofitting cooling towers to an existing, once-through cooling
system. This option provides an additional point on the continuum of thermal load reductions

129 See December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H, p.
2-2. Although Unit 4'stemperature rise and flow are close to Unit 3's, Unit 3 operates far more
frequently than Unit 4. 1d., pp. 2-2, 3.3-28.

10 See SAIC, “Evaluation of Additional Cooling Water Technology Alternatives for
USGen New England Brayton Point Station” (March 25, 2002) (hereinafter “ SAIC Report
(March 25, 2002)"), p. 12.

s See SAIC Report (March 15, 2002), Table 5.

4-40



MA0003654 Determinations Document July 22, 2002

and costs for the wet mechanical draft cooling tower alternatives.

4.3.4 The Technological Availability of the Unit-Specific and Multi-Mode Cooling
Tower-Based Options for Reducing Thermal Discharges from BPS

Based on its own research and analysis and on information submitted by the permittee, EPA has
determined that as a general matter, mechanical draft cooling towers are technologically available
for retrofitting at BPS. Such cooling towers have been designed and installed to work effectively
in cooling systems using salt or brackish water, as BPS's existing cooling system does.**
Moreover, experience at other plants has shown that closed-cycle mechanical draft cooling
towers can be retrofitted to an existing once-through power plant.’® Indeed, as noted above, the
permittee has not argued that such aretrofit would be unfeasible. Finally, EPA and the permittee
agree that there is adequate space at BPS to install a closed-cycle mechanical draft cooling tower
system, athough space becomes increasingly limited as more cooling tower cells are added.®**
Therefore, the remainder of this determination document presents EPA’ s BPJ-based analysis of
what mechanical draft cooling tower technology or technologies may constitute BAT under
CWA 88 301(b)(2) and 304(b)(2) and 40 C.F.R. § 125.3(d)(3) at BPS.

EPA currently uses BPJto set BAT limitsfor thermal discharges from individual facilitiesin the
steam el ectric power generating source category, which includes BPS.™* As discussed in detail in

=2 See, e.9., December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App.
H, p. 3-2 (“[s]ince the 1970s, alarge number of successful, reliable salt water cooling towers have
been installed,” mostly in southern and western United States); EPA TDD 2002 - Existing
Facilities, p. 401; December 20, 2001 e-mail from Timothy Connor, EPA Headquarters, to Mark
Stein, EPA Region 1.

8 See Memorandum from Nick Prodany and Mark Stein to Brayton Point NPDES
Permit File, “Notes on Telephone Call with Engineer at Canadys Station power plant in South
Carolina” December 12, 2001 memorandum from Mark Stein to Brayton Point NPDES Permit
File (“Brief Notes on an Issue Discussed During Conference Call with John Gulvas of
Consumers Energy and the Palisades Nuclear power station in Covert, Michigan”); January 1997
NEPCO Report, p. 3-6; December 18, 2001 e-mail from Timothy Connor, EPA Headquarters, to
Mark Stein, EPA Region 1.

134 See December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H, §8
3.3,3.3.5,3.3.6 and Figure 3.3-1.

1% See, e.q., In the Matter of Public Service Co. of New Hampshire (Seabrook
Station, Units 1 and 2), NPDES Appeal No. 76-7, 1977 WL 22370, *6 (E.P.A.), 1 EA.D. 332
(2977) (“The effect of the remand of the steam electric generating guidelineswas ... to require the
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Section 4.2 above, BAT limits represent the minimum allowable level of treatment for toxic and
non-conventional pollutants based on control techniques that are “technologically available” and
“economically achievable,” and that will result in “reasonable progress’ toward the elimination of
the discharge of such pollutants.**® To determine whether a particular control techniqueis
technologically available, EPA isrequired to consider “the age of the equipment and facilities
involved, the process employed, the engineering aspects of the application of various types of
control techniques [and] process changes.” **

In accordance with the CWA, EPA considers each of these factors below to determine whether
one or more of the unit-specific or multi-mode wet cooling tower options described aboveis
technologically available for BPS. It evaluates the electric power generation and existing cooling
water intake and discharge processes currently employed at BPS, engineering aspects of
implementing each wet cooling tower option at the plant, and the process changes that would be
necessary for implementation of each option. It also evaluates how the age of the plant’s electric
power generation units and existing cooling system infrastructure affects the cost and feasibility
of retrofitting the various wet cooling tower options at the plant.

4.3.4a The Electric Power Generation, Cooling Water Intake and Cooling
Water Discharge Processes Currently Employed at BPS

BPS covers approximately 250 acres at the confluence of the Taunton and Lee Rivers. Four
fossil-fueled electric power generating units are contained in boiler and turbine houses, which are
connected in line to form the power plant. Maintenance facilities, laboratories and administrative
offices are attached to the east side of the plant. Three 350-foot stacks for Units 1, 2, and 3, one
500-foot stack for Unit 4, and five fuel oil storage tanks with a combined capacity of 1,386,000
barrels are located south of the plant. A nine-acre, 600,000 ton-capacity coal storage areais
located east of the oil storage area. A dredged channel islocated along the west side of the coal
storage areafor ships delivering fuel to the station.

A spray cooling canal for Unit 4 condenser cooling water was built north of the plant but is now
mostly filled in with structural fill from the coal units. Within the remains of the cooling canal
loop are two wastewater treatment basins. Adjacent to the canal on the west and north sides are
wastewater treatment sludge disposal trenches. Also on the north side of the plant and east of the

Agency to determine what is[BAT] for existing sources on a case-by-case basis under Section

402(2)(1).").

13 See CWA §8 301(b)(2)(A), 304(b)(2)(B), 33 U.S.C. 88 1311(b)(2)(A),
1314(b)(2)(B).

¥ CWA §304(b)(2)(B), 33 U.S.C. § 1314(b)(2)(B). Seeaso 40 C.F.R. § 125.3(d)(3).

4-42



MA0003654 Determinations Document July 22, 2002

former spray cooling canal are transmission lines, which run northeasterly off the station site onto
acompany right-of-way.

The four boilersinside the plant (one for each unit) utilize coal, No. 6 fuel oil or gas. Units 1, 2,
and 3 were put in servicein August 1963, July 1964, and July 1969, respectively. They were
originally designed to burn coal but were converted to burn oil in 1969. The units were converted
back to burn coal in early 1982. Unit 4, designed to burn oil, was put into service in December
1974, with gas-fired capability added in 1992.

A once-through condenser cooling system with adesign flow of 640,000 gpm is currently used
for Units 1, 2 and 3. The condenser cooling system for Unit 4, originally closed-cycle, was
converted to once-through operation with adesign flow of 260,000 gpm beginning in July 1984.
An additional once-through flow of 31,000 gpm is currently used by all four unitsfor cooling
water and other plant uses (e.q., service water).

A cooling water intake embayment for Units 1, 2 and 3 islocated on the eastern side of the
station and consists of six intake bays (two for each intake). Each intake bay extends to a depth
of approximately 20 feet below mean sealevel (md) and is equipped with atrash rack, atraveling
screen, acirculating water pump and a conduit through which water is pumped to a condenser.

A design flow of 671,000 gpm of salt water (once-through cooling water plus service water) is
pumped from the Units 1, 2, and 3 intake basin.

For Unit 4, an angled screen intake consisting of areinforced concrete structure 145 feet long,
with a 111.5-foot entrance width and a 61.5-foot exit width, islocated on the northern side of the
station. Cooling water enters this structure through eight 11-foot-wide openings that extend from
18.0 feet below md to the bottom of a curtain wall 4.0 feet below mdl, and that are shielded by
trash racks. Tied-back sheet pile walls extend from each end of the trash rack faces, preventing
any pocket from being formed by the structure and the shoreline that might impede fish
movement. A design flow of 273,788 gpm is drawn through the bar racks. About 265,710 gpm s
drawn through the screens at varying velocities, with a portion being used for screenwash; the
remainder is pumped through the fish by-pass.

Condenser cooling water for each unit and service water for the station are currently discharged
on the west side of the plant site and directed through a discharge channel to upper Mount Hope
Bay. The 3,200-foot long discharge channel terminates at the southern tip of the plant site at a
venturi designed to promote rapid mixing with the surrounding cooler water. A barrier net has
been installed near the end of the discharge channel in a sometimes unsuccessful effort to block
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fish from entering the channel from Mount Hope Bay .**

4.3.4b Engineering Aspects of Implementing the Unit-Specific and Multi-
Mode Cooling Tower-Based Options at BPS

In the December 2001 USGenNE 316(a) and (b) Demonstration, the permittee describes the basic
design of amechanical draft cooling tower system that could be implemented to disperse waste
heat to the atmosphere at BPS, whether in closed-cycle, helper or multi-mode operation. Inthis
cooling tower design:

- Water from the condenser of each affected generating unit would be pumped to one or
more multi-cell induced-draft counter-flow towers, to an elevation of about eight feet
above the tower air inlet located on the periphery of the tower cells.

- The heated water would be distributed evenly and dispersed over the top of a heat
transfer section in each tower cell. 1t then would fall by gravity through the heat transfer
section into abasin at ground level, where it would be collected and either returned to the
condensers or discharged to the discharge canal.

- Asthe heated water flows down in afilm on the surfaces of the heat transfer fill section,
it would be cooled by air contact and evaporation of asmall portion of the water into the
ambient air, which would be simultaneously induced to flow upwards in the opposite
direction of the falling water.

- In each cdll, this upward airflow would be produced by the action of alarge-diameter
induced-draft fan situated above the heat transfer section and drift eliminators. A large
electrical motor would drive each of the fans.

- After passing through the tower cell’ s heat transfer section, the air would move through
drift eliminators where ailmost all of the entrained droplets of circulating water would be
removed for return to the tower basin. The air would exhaust from the tower at a
temperature dightly below that of the initial condenser discharge.™®

Asthe permittee explains, it is “[t]he method of piping the cooling tower to the existing
circulating water system to receive heated water and discharge cooled water [that] determines

138 December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H, pp. 2-
1to 2-7; SAIC Report (March 15, 2002), pp. 2to 4.

19 See December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H, p.
3-2.
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whether it is aconventional closed-cycle tower, a helper tower or a multi-mode tower.”* Ina
full or partia closed-cycle configuration, the cooling tower would be permanently connected to
one or more of the generating units at the plant and thus would be an integral operating
component of the unit or units; in ahelper configuration, rather than being connected to any of
the generating units, the same tower would be an add-on at the end of the cooling cycle, whilein
amulti-mode configuration, the tower would be connected to one or more of the generating units
but not in a permanent manner, thus allowing power production even when the tower is shut
down.

Each of the unit-specific and multi-mode options considered below for BPS incorporates this
basic wet cooling tower design.

i The Closed-Cycle Unit 3 Option

The Closed-Cycle Unit 3 option involves converting Unit 3 to closed-cycle cooling by installing a
22-cell mechanical draft cooling tower. Thistower would be arranged in two rows of cells, 11
cells each back to back, and located on the elevated structural fill areanorth of the generating
units and west of the transmission lines. It would be of the induced-draft, counter-flow design
described above and would have the following design parameters:

- Flow 280,000 gpm

- Water inlet temperature 103.5°F

- Water outlet temperature 85°%F

- Ambient temperature 77°F wet bulb

- Seawater Filtered but not chemically treated

The Unit 3 cooling tower circulating water system would operate by gravity from the cooling
tower basins, through the condensers to a pumping facility downstream of the condensers that
would pump the heated discharge back to the cooling tower fill to be cooled. According to the
permittee, the gravity flow configuration would be necessary so as not to exceed design pressures
of the condensers and existing circulating water conduit, which would be used to the maximum
extent in the converted systems.

The cooling tower fill would be made of polyvinyl chloride (PVC) and be alow-fouling or open
type. The circulating water distribution system would be located just above thefill. It would be
an array of headers and laterals with spray nozzles designed to evenly distribute heated water to
the fill with aminimum hydraulic head loss. The system would be low-pressure, with an open

140

g =

141

4-45



MA0003654 Determinations Document July 22, 2002

basin, flume-box or several standpipesto avoid overpressurization. The spray nozzles would be
large enough to prevent fouling.

The drift eliminator would be located above the circulating water distribution system. It would be
alayer of PVC louvers, designed to prevent droplets of hot water from being carried out with the
air flow. Above the drift eliminator would be the plenum, roofed by the fan deck. The fan deck
would support the fan, fan stack and driving motor. The motor would be located outside of the
fan stack on the fan deck and would be mechanically connected to aright-angle gear box at the
center of the fan stack on which the fan hub is mounted. The fan would draw the moist air up
from the plenum and exhaust it through the stack. The following are key fan data:

- Number of fans: 22

- Fan motor rating: 200 hp

- Total fan power: 3,300 kw

- Fan diameter: 28 ft

- Fan stack discharge diameter: 32 ft

- Design fan air flow: 1,365,000 ft¥min per fan

The cool water would flow by gravity from the cooling tower basin to condenser inlet conduits.
The required basin curb elevation would be +40 ft md to provide adequate head for gravity flow
through the condenser. The required basin minimum depth would be five feet to provide four
feet of working water level depth and one foot of freeboard above maximum level.

Freeze protection for cold weather operation would be provided by a cooling tower by-pass
system in the cooling tower. The tower by-pass system would consist of two motor-operated
butterfly valves that would allow heated water from the supply headers into the basin without its
passing through the water distribution system or fill. In cold weather, natural convection from
the basin may provide sufficient cooling to run Unit 3 without the use of the fill and operation of
thefans. In addition, the warmth of the natural convection would prevent ice damagein thefill
and distribution system.

The plan dimensions of the Unit 3 cooling tower would be approximately 594 feet long by 108
feet wide. The structura fill on which the cooling tower would be built is at grade elevation +30
feet mdl. Thetower basin would extend ten feet above grade. The height of the tower would be
41 feet from basin curb to fan deck, plus 14 feet for the fan stack. The total cooling tower height
would therefore be 65 feet above grade and the top of the fan stack would be at elevation +95 feet
msl. Approximately three feet of additional structural fill would be required under the cooling
tower basin to support the tower at the required elevation.

Make-up and blow-down flow using salt water are calculated to maintain concentration in the
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circulating water at 1.5 cycles of concentration or less.!* The design meteorological conditions
are 77°F and 50% relative humidity. Required make-up water flow would be 15,000 gpm, while
required blow-down flow would vary from 10,000 to 15,000 gpm depending on unit load and
meteorological conditions.

Unit 3 currently uses 290,000 gpm of cooling and service water from Mount Hope Bay. Most of
thiswater is used for once-through cooling. Converting Unit 3 to closed-cycle cooling using a
wet mechanical draft cooling tower as the permittee has described would reduce the total Unit 3

142 Closed-cycle cooling towers require the continual addition of “make-up” water to
the cooling cycle to replace the water lost to the evaporative cooling process and to maintain
water chemistry. According to the permittee, in the case of salt water closed-cycle cooling
towers, make-up flow must be three times the maximum predicted evaporation rate to maintain
concentration of impuritiesin the cooling cycleto 1.5 times or less to prevent scale formation in
the system. With fresh water or gray water closed-cycle cooling towers, concentrations of
impurities can be higher, reducing the volume of make-up water needed. Seeid. at p. 3.3-1.

The permittee evaluated two potential sources of make-up water for the closed-
cycle cooling options it evaluated in the December 2001 USGenNE 316(a) and (b)
Demonstration: seawater from Mount Hope Bay, and treated sewage effluent (“gray water”)
from the Fall River, Massachusetts publicly owned treatment works (POTW). The Fall River
POTW discharges an average annual daily flow of approximately 20 MGD to Mount Hope Bay
that could be used for cooling water purposes. The POTW islocated across the bay, and
construction of a pipeline to transport the gray water to the plant would be required. The
permittee concluded that such a pipeline would be feasible. Seeid., pp.3.3-1, 3.3-20t0 3.3-24.
EPA, however, believesit could raise sensitive environmental issues and permitting uncertainties.

The permittee ultimately concluded that while both cooling towers and support
facilitiesfor the gray water option could be accommodated in the BPS site layout, the Fall River
POTW would not be able to provide enough gray water to support full power, full closed-cycle
operation for the entire station in the summer months. It could provide enough gray water during
the summer months to support Units 1 and 2 alone closed-cycle, Unit 3 alone closed-cycle, or
Unit 4 aone closed-cycle, but not any combination of these cooling options. The permittee
concluded that thiswas afatal flaw for the gray water make-up water option. In addition, the
permittee estimates that this option would add an additional $29 million in capital costs. EPA
believes that the gray water option could provide some potential benefits for reducing water
withdrawals from Mount Hope Bay. Nevertheless, based on current information, we are not
convinced that the option is feasible because of the limited and variable volume of gray water
available from the POTW (especially during the summer), and the permitting and environmental
issues related to the pipeline crossing of the bay. Seeid., pp. 3.3-21 to 3.3-22.
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intake flow to 25,000 gpm of makeup and service water flow from Mount Hope Bay, which
would correspond to a 28% reduction in the total potential station circulating cooling water flow.
The permittee estimates that the Closed-Cycle Unit 3 option would reduce the total annual heat
discharge from BPS to 23 TBTU, which would constitute a 45% reduction from the current
discharge under MOA 1118

ii. The Closed-Cycle Units 1 or 2 & 3 Option

The Closed-Cycle Units 1 or 2 & 3 option involvesinstalling a 15-cell mechanical draft cooling
tower at Unit 1 or 2 and a 22-cell mechanical draft cooling tower at Unit 3.

EPA developed this option with the expert assistance of its consultant SAIC for the purpose of
comparing it with the other unit-specific and multi-mode cooling tower-based options under
consideration as potential BAT for reducing thermal discharges from BPS. To the greatest extent
possible, SAIC used the same design parameters to develop the Closed-Cycle Units1or 2 & 3
option that the permittee used to devel op the Closed-Cycle Unit 3 option (discussed above) and
the Closed-Cycle Entire Station option (discussed below) presented its December 2001
USGenNE 316(a) and (b) Demonstration.!*

Retrofitting Units 1 or 3 and Unit 3 with closed-cycle mechanical draft cooling towers would
reduce the total annual heat discharge from BPS to Mount Hope Bay to 14 TBTU, which would
constitute a66% reduction from the current discharge under MOA 11.1%

iii. The Closed-Cycle Entire Station Option
The Closed-Cycle Entire Station option involvesinstalling a 30-cell mechanical draft cooling

tower at Units 1 and 2, the 22-cell mechanical draft cooling tower described above at Unit 3, and a
20-cell mechanical draft cooling tower at Unit 4.1%

“ seeid, pp. 3.3-91033-14.
W See SAIC Report (March 25, 2002), pp. 6-7, 9-12 and Figure 3.
¥ Seeid., p. 19 (Table 8).

146 See December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H,
pp. 3.3-3t0 3.3-8, 3.3-15t0 3.3-19.

The permittee notes that in its proposal for converting the entire station to closed-
cycle cooling, the closed-cycle cooling system for each unit is designed so that its installation
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Units1 and 2. The Units 1 and 2 tower would be located on the elevated structural fill areanorth
of the generating units and west of the transmission lines. It would be arranged in two rows of
cells, 15 cells each back to back; the easterly row of cellswould serve Unit 1, and the westerly
row would serve Unit 2. The tower would be of the induced-draft, counter-flow design described
above and would have the following design parameters:

- Flow 360,000 gpm

- Water inlet temperature 97.2°F

- Water outlet temperature 85°%F

- Ambient temperature 77°F wet bulb

- Seawater Filtered but not chemically treated

The Units 1 and 2 cooling tower circulating water system would be designed and operated in the
same manner as the Unit 3 cooling water circulating system, i.e., by gravity from the cooling
tower basins, through the condensers, to a pumping facility downstream of the condensers that
would pump the heated discharge back to the cooling tower fill to be cooled. One exception
would be the fans, of which there would be 30 with atotal fan power consumption of 4,500 kW.
Freeze protection for cold weather operation would be provided by the same type of cooling
tower by-pass system as in the Unit 3 cooling tower.

The plan dimensions of the Units 1 and 2 cooling tower would be approximately 810 feet long by
108 feet wide. Aswith the Unit 3 cooling tower, the total height of the Units 1 and 2 cooling
tower would be 65 feet above grade, and the top of the fan stack would be at elevation +95 feet
mgl.

Aswith the Unit 3 tower, make-up and blow-down flow using salt water are calculated to
maintain concentration in the circulating water at 1.5 cycles of concentration or less. The design
meteorological conditions are 77°F and 50% relative humidity. Required make-up water flow
would be 4,500 gpm per unit for atotal make-up water flow of 9,000 gpm. Required blow-down
flow would vary from 3,000 to 4,500 gpm per unit depending on unit load and meteorological
conditions.

Units 1 and 2 currently use 376,000 gpm of cooling and service water from Mount Hope Bay.

would not interfere with the conversion of the other units to closed-cycle cooling. Seeid., p. 3.3
25. Thisone-by-one approach to converting all four unitsto closed-cycle cooling may increase
the costs for such general construction tasks as mobilizing equipment to the site and performing
necessary grading work by up to four times, because it does not consider the cost and efficiency
savings that could be achieved by mobilizing for and performing all the construction tasks at the
sametime.
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Most of thiswater, about 96%, is used for once-through cooling. Converting Units 1 and 2 alone
to closed-cycle cooling using awet mechanical draft cooling tower would reduce the total Units 1
and 2 intake flow to 25,000 gpm of makeup and service water flow from Mount Hope Bay, which
would correspond to a 38% reduction in the total potential station circulating cooling water flow.
It would reduce the total annual heat discharge from BPSto 25 TBTU, which would constitute a
40% reduction from the current discharge under MOA 1.2

Unit 4. The Unit 4 tower would be arranged in two rows of cells, 10 cells each back to back, and
located on the elevated structural fill areanorth of the generating units and west of the
transmission lines. It would be of the induced-draft, counter-flow design described above and
would have the following design parameters:®

- Flow 260,000 gpm

- Water inlet temperature 103°F

- Water outlet temperature 85°%F

- Ambient temperature 77°F wet bulb

- Seawater Filtered but not chemically treated

The Unit 4 cooling tower circulating water system would be designed and operated in asimilar
manner asthe Unit 1, 2 and 3 cooling water circulating systems. Cool water would flow by
gravity from the cooling tower basin into and through the Unit 4 circulating water system and
condenser, and then be discharged into the Units 1-2-3 discharge canal to the east of thetri-
bridge; this heated discharge would then be recirculated under tri-bridge arm B through the
cooling channel and to the intake for the cooling tower pumping facility, which would pump it
back to the cooling tower fill to be cooled. One difference between the Unit 4 cooling tower and
the Units 1, 2 and 3 towers would be the fans, of which there would be 20 with atotal fan power
consumption of 3,000 kW. In addition, the existing Unit 4 circulating water pump structure
would be used; however, the installation of new pumps with higher head would be required to
pump the heated water up to the cooling tower fill. Freeze protection for cold weather operation
would be provided by the same type of cooling tower by-pass system asinthe Units 1, 2 and 3
cooling towers. ™

The plan dimensions of the Unit 4 cooling tower would be approximately 540 feet long by 108
feet wide. Aswith the Units 1, 2 and 3 cooling towers, the total height of the Unit 4 cooling tower
would be 65 feet above grade, and the top of the fan stack would be at elevation +95 feet mdl.

147 Seeid., pp. 3.3-3t0 3.3-4, 3.3-6.
s |d. p.3.39.
149 Seeid., pp. 3.3-15, 3.3-16 t0 3.3-17.
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Aswith the Units 1, 2 and 3 towers, make-up and blow-down flow using salt water are calculated
to maintain concentration in the circulating water at 1.5 cycles of concentration or less. The
design meteorological conditions are 77°F and 50% relative humidity. Required make-up water
flow would be 15,000 gpm, while required blow-down flow would vary from 10,000 to 15,000
gpm per unit depending on unit load and meteorological conditions.

Unit 4 currently uses a maximum of 260,000 gpm of cooling and service water from Mount Hope
Bay. Converting Unit 4 alone to closed-cycle cooling using awet mechanical draft cooling tower
would reduce the total Unit 4 intake flow to 25,000 gpm of makeup and service water flow from
Mount Hope Bay, which would correspond to a 26% reduction in the total potential station
circulating cooling water flow. It would reduce the total annual heat discharge from BPSt036.6
TBTU, which would constitute a 13% reduction from the current discharge under MOA 11.1

Entire Station. Retrofitting the entire station with closed-cycle mechanical draft cooling towers
would reduce the total BPS intake flow from 931,000 gpm to 39,000 gpm, or a 96% reduction in
the total potential station circulating cooling water flow. It would nearly eliminate the total
annual heat discharge from BPS to Mount Hope Bay, reducing it to 0.8 TBTU at a maximum
temperature of 85 °F, which would constitute approximately a 98% reduction from the current
discharge of 42 TBTU alowed under MOA 1.5

iv. The Helper Cooling Tower Option

The Helper Cooling Tower option involves installing a 48-cell mechanical-draft cooling tower
complex both to “help” in cooling the discharge of Units 1, 2 and 3 and to precool the discharge
water supplying the Unit 4 condenser. The tower complex would remove about 69% of the total
potential station circulating water flow discharge from the discharge canal, cool it through an
approximate 16°F temperature increase range, and return it to the discharge canal.

The Helper Cooling Tower complex would consist of four back-to-back fiberglass mechanical-
draft towers, with both a shoreline and a Unit 4 pumphouse. The tower would be of the induced-
draft, counter-flow design described above and would be located in a nine-acre area south of the
plant. Therewould be 48 fans with atotal fan power consumption of 7,160 kW. Freeze
protection for cold weather operation would be provided by the same type of cooling tower by-
pass system that would be used for Unit 4 in the Closed-Cycle Entire Station option.

Each tower would be 110 feet wide by 325 feet long, with afan deck elevation of 40 feet and a

18 |d, pp.3.3-3t03.3-4, 3.3-6.
o I_d'l p 33'25
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fan stack height of ten feet. All four towerswould be located behind an earthen berm back from
the eastern shore of the existing discharge canal. Because the average elevation of thisareais
about 35 feet, approximately 250,000 cubic yards of earth would have to be removed in order to
locate the towers at the required elevation of approximate grade elevation 18.0 feet. Thisearth
would be used to create the earthen berm as well as other barriers or roadways that would aid in
visualy blocking the towers. In addition, the permittee would construct double casing siding on
the western face of the towers and alow noise attenuation wall atop the berm to mitigate the
visual presence of the towers from the Swansea shore.

Retrofitting the Helper Cooling Tower option at BPS would reduce the total station intake flow
by 374.5 mgd, which would be a 29% reduction in the total potential station circulating cooling
water flow (or equivaent to eliminating the flow of the Unit 4 circulating water system). It would
reduce the total annual heat discharge from BPS to Mount Hope Bay t027.2 TBTU, which
would constitute a35% reduction from the current discharge under MOA 11,12

12 The Enhanced Multi-Mode Option

The Enhanced Multi-Mode option involves installing a 20-cell fiberglass mechanical draft cooling
tower and connecting circulating water piping that would operate together either as a closed-cycle
tower for Unit 4 and helper tower for Units 1 and 2, or as a closed-cycle tower for al or part load
on Unit 3 when Unit 4 is not operating or is operating at reduced load.

The 20-cell tower would be arranged in two rows of ten cells each and located on the structural
fill areanorth of the generating units and west of the transmission lines. 1t would be of the
induced-draft, counter-flow design described above and would have the following design
parameters:

- Flow 260,000 gpm

- Water inlet temperature 107°F

- Water outlet temperature 85°%F

- Helper flow 40,000 gpm

- Ambient temperature 77°F wet bulb

- Seawater Filtered but not chemically treated

- Seawater salinity 30,000 parts per million (ppm) or less

The fanswould be similar to those used in the unit-specific closed-cycle options, except that
there would be 20 of them, with atotal fan power consumption of 4,000 kW. Thetotal cooling
tower height would be 68 feet above grade, and the top of the fan stack would be at elevation +98

12 Seejd., pp. 3.2-15, 3.2-17, 3.2-18.
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feet mgl. The plan dimensions of the cooling tower would be approximately 540 feet long by 108
feet wide.™®

The Enhanced Multi-Mode option would allow for system operation in several different modes:
- Effectively closed loop on Unit 4 (Modes 1A and 1C).
- Effectively closed loop on Unit 3 (Mode 1B).
- Helper Cooling on Units1 and 2 (Mode 1D).
- Piggyback Operation on Unit 4 (Modes 2 and 3).
- Once-through cooling for units operating (Modes 3 and 4).
The following table summarizes these operating modes:™

Table 4.3 -1: Enhanced Multi-Mode Option -- Modes of Operation

Mode Tower Unit4 Unit 3 Unit4 Closed- Units1 & 2 Unit4 Unit 4 Intake
Operétional Operétional Operétional Closed- Cycle Helper Piggy Operétional
cycle Unit 3 Back

1A X X X X

1B X X X

1C X X X

1D X X
X X
X X X X

X X X X X

In Mode 1, the cooling tower would be fully operational in either closed-cycle or helper mode. In
Mode 2, the cooling tower would not operate, and Unit 4 would operate in piggyback mode using
the cooling water discharge from Units 1, 2 and 3. In Mode 3, the cooling tower would not
operate, and the Unit 4 intake would operate to limit the discharge temperature. In Mode 4, the
tower and the Unit 4 intake would both operate. The plant would operate most of thetimein

158 Seeid., pp. 3.1-1t0 3.1-2, 3.1-15 to 3.1-16.
154 See SAIC Report (March 15, 2002), Table 3.
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Mode 1, with the other modes being used only infrequently.*®® In closed-cycle tower mode, the
cooling tower would receive 260,000 gpm of heated water that could be completely from Unit 4,
completely from Unit 3, or acombination of the discharge from both Unit 3 and Unit 4. When
Unit 3 and Unit 4 are not operating, the cooling tower could receive a portion of Unit 1 and Unit
2's heated discharge in hel per mode.™

More particularly, the Enhanced Multi-Mode option follows a hierarchy in which cooling water
from the cooling tower would be used to cool Unit 4, and would only be used to cool Unit 3 if
Unit 4 was not operating or was not utilizing the full cooling capacity of the cooling tower. Thus,
it would not be feasible for both Units 3 and 4 to operate in closed-cycle at the sametime. The
Unit 4 intake would only be operational when both Units 3 and 4 are operational and either the
cooling tower is not operating (Mode 3) or Unit 4 is not operating in piggy-back mode (Mode 4).
It should be noted that according to the permittee, operation of the Unit 4 intakein Mode 3 is
necessary only when the total plant effluent exceeds thermal limits. Operation in Modes 3 and 4
is estimated to occur infrequently (<500 hours/year).™’

According to the permittee, the Enhanced Multi-Mode option achieves operational flexibility by
providing not only this ability to operate in different cooling modes, but also both the ability to
shut down the cooling tower and still allow BPS to continue generate power, and the ability to
operate the cooling tower as a cooling system for the entire station and not just a particular unit,
asin aconventiona closed-cycle design.’®

In all modes of operation provided by the Enhanced Multi-Mode option, the cooling tower inlet
water would come from acommon areain the discharge canal. The tower would operate in an
“open loop,” so that the salinity in the tower would be only slightly above the salinity of the
once-through cooling water, so no make-up water system would be required. The permittee
proposes the use of conventional construction materials suitable for seawater conditions.™

% Id., pp.6to 7.

1% See December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H,
pp. 3.1-17 to 3.1-19.

17 See SAIC Report (March 15, 2002), p. 7.

18 See December 2001 USGenNE 316(a) and (b) Demonstration, Vol. IV, App. H,
pp. 3.1-1, 3.1-16 to 3.1-18.

15 Details about necessary piping, duct-line, cable trays and grading for the
Enhanced Multi-Mode option are provided in the December 2001 USGenNE 316(a) and (b)
Demonstration. Seeid., pp. 3.1-4to 3.1-5. In addition, the permittee proposes construction of a
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USGenNE estimates that the Enhanced Multi-Mode option would reduce annual thermal
discharge to 28 TBTU per year, which would constitute a33% reduction from the current
discharge under MOA 1].1%

The chart below presents a comparison of the unit-specific and multi-mode cooling tower-based
options that EPA believes warrant further detailed consideration. It also presents the existing
NPDES permit and MOA 1 for the sake of comparison. The chart looks only at the annual
thermal regjection to Mount Hope Bay associated with each option. Ultimately, the permit may
also address these parameters with daily, monthly, and/or seasonal limitations. Nevertheless, this
chart provides a useful gross comparison.

Table 4.3-2: Flow Rate and Heat Load Comparison Chart

Operating Scenario Flow Rate (MGD) Annual Heat Load
Discharge (TBTU)

Current Permit 1452 97

MOA 11 977 42

Closed-Cycle Unit 3 654 22.9

Closed-CycleUnitslor2& 350 14

3

Closed-Cycle Entire Station 56 (Intake) 0.8

(Units 1, 2, 3and 4)

Helper Cooling Tower 925 (summer) 27.2

Enhanced Multi-Mode (20- 650 (annual) 28

cell cooling tower) (750(summer)/600 (winter))

4.3.4c Age of the Equipment and Facilities Involved in Implementing the
Unit-Specific and Multi-Mode Cooling Tower-Based Options at BPS

The permittee’ s 1997 feasibility report concluded that retrofitting closed-cycle cooling at BPS
would be a* difficult engineering, design, scheduling, and construction effort dueto its

new road for cooling tower access, which would aso serve as a dike or berm to contain spillover
from the cooling tower basin. Seeid., p. 3.1-5.

160 Seeid,, p. 3.2-15, 3.2-17, 3.2-18.
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incompatibility with the original station design.”*®* The permittee identified several primary
reasons for the complexity of such aretrofit project, including:

- The permanence of existing site features and structures.

- The “fundamental technical differences and incompatibilities’ between closed-cycle
cooling systems and BPS' s existing once-through cooling system, e.g., the existing
condensers having a maximum design pressure of about 25 psig and closed-cycle
condensers having a design pressure of 80 to 90 psig.

- The“difficult canal construction work that would be necessary to accommodate the
plant operational requirements.”

- The complexity and cost of construction access and flow of job site erection materials
due to the “very limited open space” available at BPS and “the topography in the vicinity
of the area’ proposed for siting the wet cooling towers.®?

All of these considerations arguably relate to the age of the plant (i.e.,, “the equipment and
facilitiesinvolved”) in that they need to be addressed because BPS is an existing plant that would
require retrofitting, not a new plant at which any potential difficulties could be resolved during
the planning process and prior to construction. As the permittee points out, the fact that BPSis
already built means that any retrofit project there would need to take into account not only the
once-through cooling system components that are already in place and in use at the site, but also
the other site structures and features that already exist there, and the limited open space available
at the site as aresult of those structures and features that are already present.

EPA agrees with the permittee’ s observation that retrofitting the Closed-Cycle Unit 3 and Closed-
Cycle Entire Station options at BPS would be a“difficult engineering, design, scheduling, and
construction effort due to [their] incompatibility with the original station design.” EPA notes,
however, that the permittee does not assert that such aretrofitting project would be infeasible due
to any of these considerations. Moreover, in itsresearch for the CWA § 316(b) Phase Il Existing
Facility proposed rule, EPA identified several other large power plants that have converted from
once-through cooling to closed-cycle mechanical draft towers.®®

4.3.4d Process Changes Required to Implement the Unit-Specific and Multi-

161 Id., p. 3.3-1.
162 1d.

163 See SAIC Report (March 15, 2002), p. 26 and Attachment A.
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Mode Cooling Tower-Based Options at BPS

i The Closed-Cycle Unit 3 Option

As noted above, a 22-cell mechanical draft cooling tower would be required to convert Unit 3to
closed-cycle cooling. Aside from the installation of the tower itself, the primary process change
that would be required for the Closed-Cycle Unit 3 option would be the construction of anew
circulating water pumping structure downstream of the unit’s existing condenser. The Closed-
Cycle Unit 3 cooling tower circulating water system would operate by gravity from the cooling
tower basin through the condenser to this pumping structure, which would pump the heated
discharge back to the cooling tower fill to be cooled. According to the permittee, this gravity flow
config